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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɤɚɮɟɞɪɚ 
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                                                                                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                                                                                _______ ɗ.Ⱥ. ɉɟɬɪɨɜɫɤɢɣ 
                                                                                 ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
                                                                                 « ___ » ______ 2017 ɝ 
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ɋɬɭɞɟɧɬɭ Ɋɨɳɭɩɤɢɧɭ  ȼɥɚɞɢɦɢɪɭ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɭ 
Ƚɪɭɩɩɚ ɁɇȻ 12-02 ɇɚɩɪɚɜɥɟɧɢɟ 21.03.01.07 ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № __ ɨɬ __________  
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɤ.ɬ.ɧ., Ⱥ.Ʉ. Ⱦɚɧɢɥɨɜ, Ʉɚɮɟɞɪɚ «Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ», ɞɨɰɟɧɬ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɍɫɬɚɧɨɜɤɚ ɤɨɤɫɨɜɚɧɢɹ, ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɤɢ, 
ɪɟɠɢɦɵ ɤɨɤɫɨɜɚɧɢɹ, ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ;  
ɉɟɪɟɱɟɧɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɚɡɞɟɥɨɜ ȼɄɊ: 1 ɉɚɬɟɧɬɧɨ-ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ 
ɨɛɡɨɪ 2 Ɋɚɡɪɚɛɨɬɤɚ ɷɫɤɢɡɧɨɝɨ ɩɪɨɟɤɬɚ; 3 ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ; 4 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ 
ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ. 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɥɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɚɡɚɧɢɟɦ 
ɨɫɧɨɜɧɵɯ ɱɟɪɬɟɠɟɣ, ɩɥɚɤɚɬɨɜ: ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ - 1 ɥɢɫɬ Ⱥ1; ɫɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɝɢɞɪɨɪɟɡɚɤɚ - 1 ɥɢɫɬ Ⱥ1.  
 
 
      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ            _________________               Ⱥ.Ʉ. Ⱦɚɧɢɥɨɜ 
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ɋɬɭɞɟɧɬɭ   Ɋɨɳɭɩɤɢɧɭ ȼɥɚɞɢɦɢɪɭ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɭ    
   
Ƚɪɭɩɩɚ   ȽȻ 13-04  
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ  21.03.01 «ɇɟɮɬɟɝɚɡɨɜɨɟ ɞɟɥɨ»  
ɉɪɨɮɢɥɶ 21.03.01.07 «ɗɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ»  
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ «Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ »  
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № _____ ɨɬ ______________________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱥ.Ʉ. Ⱦɚɧɢɥɨɜ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɌɆɢɈɇȽɄ, ɂɧɫɬɢɬɭɬ 
ɧɟɮɬɢ ɢ ɝɚɡɚ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ   
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ 
ɧɟɮɬɟɨɫɬɚɬɤɚ; ɪɚɛɨɱɢɣ ɱɟɪɬɟɠ ɝɢɞɪɨɪɟɡɚɤɚ ;  ɛɚɡɨɜɵɣ ɜɚɪɢɚɧɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɤɨɦɩɥɟɤɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.  
 
ɉɟɪɟɱɟɧɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɨɩɪɨɫɨɜ (ɪɚɡɞɟɥɨɜ ȼɄɊ): 
ȼɜɟɞɟɧɢɟ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɢ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɛɥɟɦɵ  
Ɋɚɡɞɟɥ 1 – Ⱥɧɚɥɢɡ ɭɫɬɚɧɨɜɨɤ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ  
Ɋɚɡɞɟɥ 2 – Ⱥɧɚɥɢɡ ɫɩɨɫɨɛɨɜ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɩɨɫɨɛɨɜ ɤɨɤɫɨɜɚɧɢɹ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ  
    Ɋɚɡɞɟɥ 3 –  Ɉɛɡɨɪ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢ ɦɟɬɨɞɵ ɟɟ 
ɩɨɜɵɲɟɧɢɹ. 
   Ɋɚɡɞɟɥ 4 – Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ.                             
Ɂɚɤɥɸɱɟɧɢɟ. ȼɵɜɨɞɵ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ.  
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɑɟɪɬɺɠ ɨɛɳɟɝɨ ɜɢɞɚ (1 
ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ1), ɱɟɪɬɟɠ (1 ɥɢɫɬ ɮɨɪɦɚɬɚ Ⱥ1), ɩɪɟɡɟɧɬɚɰɢɹ (20 ɫɬɪɚɧɢɰ).  
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                         ___________    Ⱥ. Ʉ. Ⱦɚɧɢɥɨɜ 
 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                       ___________  Ⱥ. ɋ. Ʉɭɞɢɧɨɜɚ 
 
                                                          «___» ___________ 2017 ɝ. 
5 
 
ɊȿɎȿɊȺɌ 
 
ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ» ɫɨɞɟɪɠɢɬ 76 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 30 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɄɈɄɋ, ɌəɀȿɅɕȿ ɇȿɎɌȿɈɋɌȺɌɄɂ, ȽɂȾɊɈȼɕȽɊɍɁɄȺ, ɋȼȿɌɅɕȿ 
ȾɂɋɌɂɅəɌɕ, ɊȿɐɂɊɄɍɅəɌ, ȽɍȾɊɈɇɕ, ɆȺɁɍɌɕ. 
Ɉɛɴɟɤɬ – ɭɫɬɚɧɨɜɤɚ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ. 
ɐɟɥɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ: 
Ɋɚɡɪɚɛɨɬɤɚ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ 
ɩɨɜɵɲɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ. 
ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɦɨɞɟɥɶ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɩɭɫɬɨɬɟɥɵɣ ɚɞɢɚɛɚɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ, 
ɤɨɬɨɪɵɣ ɫɨɫɬɨɹɳɢɣ ɢɡ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɤɨɪɩɭɫɚ, ɜɟɪɯɧɟɝɨ ɩɨɥɭɲɚɪɨɜɨɝɨ ɢ 
ɧɢɠɧɟɝɨ ɤɨɧɢɱɟɫɤɨɝɨ ɞɧɢɳ ɢ ɨɩɨɪɵ. Ⱥɩɩɚɪɚɬ ɢɦɟɟɬ ɥɸɤɢ: ɜɟɪɯɧɢɣ - ɞɥɹ 
ɜɜɨɞɚ ɝɢɞɪɨɪɟɡɚɤɚ ɢ ɧɢɠɧɢɣ - ɞɥɹ ɭɞɚɥɟɧɢɹ ɤɨɤɫɚ, ɚ ɬɚɤɠɟ ɧɟɫɤɨɥɶɤɨ ɜɢɞɨɜ 
ɲɬɭɰɟɪɨɜ.  
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɶɸ ɪɚɛɨɬɵ ɪɟɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
- ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ 
- ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ  
ɪɚɡɪɚɛɨɬɚɧɚ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɭɫɬɚɧɨɜɤɨɣ ɜɨɞ   
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ВВʔʓʔʜИʔ 
 
ɉɪɨɰɟɫɫɵ ɤɨɤɫɨɜɚɧɢɹ ɪɟɲɚɸɬ ɜɚɠɧɟɣɲɭɸ ɡɚɞɚɱɭ ɩɨ ɭɝɥɭɛɥɟɧɢɸ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɭɜɟɥɢɱɢɜɚɹ ɪɟɫɭɪɫɵ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɹ ɛɟɡɨɬɯɨɞɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
ɋɨɝɥɚɫɧɨ ɮɟɞɟɪɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɟ “ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɚɹ ɷɤɨɧɨɦɢɤɚ ɌɗɄ” 
ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɤ 2020 ɝɨɞɭ - ɞɨ 85% “ɩɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɭɥɭɱɲɟɧɢɢ 
ɤɚɱɟɫɬɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɢɯ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ”. 
Ɉɞɧɚɤɨ ɬɚɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɟɥɶɡɹ ɞɨɫɬɢɱɶ ɛɟɡ ɜɤɥɸɱɟɧɢɹ ɜ ɫɯɟɦɵ ɡɚɜɨɞɨɜ 
ɭɫɬɚɧɨɜɨɤ ɤɨɤɫɨɜɚɧɢɹ . 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɫɜɹɡɢ ɫ ɞɚɥɶɧɟɣɲɢɦ ɭɝɥɭɛɥɟɧɢɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɩɨɢɫɤ 
ɩɭɬɟɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɬɹɠɟɥɵɯ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɢɦɟɧɧɨ ɷɬɨɬ ɩɪɨɰɟɫɫ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɫɜɟɬɥɵɟ ɞɢɫɬɢɥɥɹɬɵ ɢɡ 
ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɚ ɬɚɤɠɟ ɧɟ ɦɟɧɟɟ ɰɟɧɧɵɣ ɩɪɨɞɭɤɬ - ɤɨɤɫ. 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 
ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɤɫɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ. 
Ⱦɥɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1) ɩɪɨɜɟɫɬɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɩɚɬɟɧɬɧɵɣ ɚɧɚɥɢɡ ɩɭɬɟɣ ɭɥɭɱɲɟɧɢɟ 
ɬɟɯɧɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ; 
2) ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɢɧɠɟɧɟɪɧɵɟ ɨɫɧɨɜɵ ɩɪɨɰɟɫɫɚ; 
3) ɪɚɡɪɚɛɨɬɚɬɶ ɧɨɜɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɫɯɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
4) ɩɪɨɢɡɜɟɫɬɢ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ ɨɫɧɨɜɧɨɣ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɫɬɚɞɢɣ ɩɪɨɰɟɫɫɚ; 
5) ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
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1 Ⱥɧɚɥɢɡ  ɭɫɬɚɧɨɜɨɤ   ɤɨɤɫɨɜɚɧɢя  ɧɟɮɬяɧɵɯ  ɨɫɬɚɬɤɨɜ 
 
1.1 ɋɨɜɪɟɦɟɧɧɵɟ  ɦɟɬɨɞɵ  ɩɪɨɝɧɨɡɢɪɨɜɚɧɢя   ɧɚɞɟɠɧɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢя  
 
ɉɪɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜ ɧɟɢɡɛɟɠɧɨ ɜɨɡɧɢɤɚɸɬ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɧɚɪɭɲɟɧɢɹ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɧɟɫɦɨɬɪɹ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɞɟɮɟɤɬɨɜ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɫɬɪɨɝɨɦ ɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ: ɜɵɫɨɤɨɣ ɤɨɪɪɨɡɢɨɧɧɨɣ 
ɚɤɬɢɜɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞ, ɜɵɫɨɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɞɚɜɥɟɧɢɟɦ ɢ 
ɫɤɨɪɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ, ɧɚɥɢɱɢɟɦ ɩɟɪɟɦɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɞɟɮɨɪɦɚɰɢɣ ɢ ɫɥɨɠɧɨɝɨ ɧɚɩɪɹɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɟɬɚɥɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɞɚɠɟ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɢɡɛɟɠɧɵ ɩɪɨɰɟɧɬɧɵɟ ɪɚɡɛɪɨɫɵ ɫɨɫɬɚɜɚ ɫɵɪɶɹ 
ɢ ɪɟɚɝɟɧɬɨɜ, ɚ ɬɚɤ ɠɟ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ ɚɝɪɟɫɫɢɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ; ɪɚɡɛɪɨɫɵ 
ɪɟɝɭɥɢɪɨɜɨɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ (ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ, ɪɚɫɯɨɞɚ ɢ 
ɞɪ.), ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɡɚɩɚɡɞɵɜɚɧɢɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ɤɨɥɟɛɚɧɢɹ ɜɧɟɲɧɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ (ɧɚɩɪɹɠɟɧɢɹ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɚɪɚ, ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢ ɞɪ.). ȼɨɡɞɟɣɫɬɜɢɟ ɭɤɚɡɚɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɜɵɡɵɜɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ 
ɦɟɬɚɥɥɚ, ɢ ɪɚɡɜɢɬɢɟ ɦɢɤɪɨɞɟɮɟɤɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɹɯ.  
ȼ ɧɟɤɨɬɨɪɵɟ ɦɨɦɟɧɬɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɝɭɬ 
ɜɨɡɧɢɤɚɬɶ ɬɚɤɢɟ ɫɨɱɟɬɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɵɟ ɧɚɪɭɲɚɸɬ ɟɝɨ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɬ.ɟ. ɜɵɡɵɜɚɸɬ ɨɬɤɚɡɵ. Ɍɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɧɨɜɚɧɵ ɧɚ ɚɧɚɥɢɡɟ 
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ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ɍɚɤ, ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɝɧɨɡɢɪɭɸɬ ɩɭɬɟɦ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɢ ɭɫɪɟɞɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɱɚɫɬɨɬɵ 
ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɯ ɨɬɤɚɡɨɜ. ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ (ɨɫɬɚɬɨɱɧɨɝɨ 
ɪɟɫɭɪɫɚ) ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɫɭɦɦɚɪɧɨɣ ɜɟɥɢɱɢɧɵ ɩɨɜɪɟɠɞɟɧɢɣ, 
ɜɨɡɧɢɤɲɢɯ ɡɚ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ. 
ɗɬɢ ɦɟɬɨɞɵ ɬɪɟɛɭɸɬ ɞɥɢɬɟɥɶɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɬɤɚɡɵ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ 
ɦɧɨɠɟɫɬɜɨɦ ɩɪɢɱɢɧ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɚɧɚɥɢɡɚ ɨɬɤɚɡɵ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ 
ɜɢɞɚ: ɦɟɯɚɧɢɱɟɫɤɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɨɲɢɛɤɚɦɢ 
(ɧɚɪɭɲɟɧɢɹɦɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢɡɝɨɬɨɜɥɟɧɢɢ ɢɥɢ ɪɚɡɪɚɛɨɬɤɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 Ʉ ɩɟɪɜɨɦɭ ɜɢɞɭ ɨɬɧɨɫɹɬ ɨɬɤɚɡɵ, ɜɵɡɜɚɧɧɵɟ ɧɚɪɭɲɟɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɢɡɧɚɲɢɜɚɧɢɹ, ɤɨɪɪɨɡɢɢ, 
ɩɨɥɨɦɨɤ ɞɟɬɚɥɟɣ, ɧɚɪɭɲɟɧɢɹ ɮɨɪɦɵ ɷɥɟɦɟɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɧɟɞɨɩɭɫɬɢɦɵɯ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ - ɜɢɛɪɚɰɢɢ, ɫɬɭɤɚ, ɭɬɟɱɤɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɩɟɪɟɝɪɟɜɚ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɞɪ. Ⱦɚɧɧɵɣ ɜɢɞ ɨɬɤɚɡɨɜ 
ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ ɜɫɟɯ ɢɡɞɟɥɢɣ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. 
 Ʉ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɨɬɧɨɫɹɬ ɨɬɤɚɡɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɧɚɪɭɲɟɧɢɟɦ ɯɨɞɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɜɵɩɨɥɧɹɟɦɨɝɨ ɧɚ ɞɚɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ, 
ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɜɵɩɭɫɤɭ ɧɟɤɨɧɞɢɰɢɨɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɢɥɢ ɧɚɪɭɲɟɧɢɸ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
ɉɪɢɦɟɪɚɦɢ ɬɚɤɢɯ ɨɬɤɚɡɨɜ ɹɜɥɹɟɬɫɹ ɡɚɤɨɤɫɨɜɵɜɚɧɢɟ ɬɪɭɛ ɜ ɬɪɭɛɱɚɬɵɯ 
ɩɟɱɚɯ, ɡɚɝɪɹɡɧɟɧɢɟ ɮɢɥɶɬɪɨɜ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɚɩɩɚɪɚɬɚɯ 
ɦɟɦɛɪɚɧɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ, ɩɪɢɜɨɞɹɳɟɟ ɤ ɫɧɢɠɟɧɢɸ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, 
ɡɚɝɪɹɡɧɟɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɪɟɚɤɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɚɯ, ɨɬɥɨɠɟɧɢɹ ɧɚ ɫɬɟɧɤɚɯ ɢ 
ɩɨɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɚɯ ɦɚɲɢɧ ɢ ɞɪ. 
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 Ⱦɨɥɹ ɨɬɤɚɡɨɜ ɬɪɟɬɶɟɝɨ ɜɢɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɭɪɨɜɧɟɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɤɨɧɤɪɟɬɧɨɦ 
ɩɪɟɞɩɪɢɹɬɢɢ.  
Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɬɤɚɡɨɜ (ɨɤɨɥɨ 90%) 
ɩɪɨɹɜɥɹɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨ ɜ ɢɡɦɟɧɟɧɢɢ ɨɞɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɵɯɨɞɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɩɨɷɬɨɦɭ ɢɯ ɧɚɡɵɜɚɸɬ ɬɚɤɠɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɦɢ. 
Ʉɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɢɡɦɟɪɹɟɦɵɟ ɜɟɥɢɱɢɧɵ ɩɨɜɪɟɠɞɟɧɢɣ (ɝɥɭɛɢɧɚ ɤɨɪɪɨɡɢɢ ɫɬɟɧɨɤ, ɢɡɧɨɫ 
ɞɟɬɚɥɢ), ɬɚɤ ɢ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɫɬɟɩɟɧɶ ɪɚɡɞɟɥɟɧɢɹ, ɨɫɜɟɬɥɟɧɢɹ, ɨɱɢɫɬɤɢ) 
ɢ ɞɪɭɝɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɚ, ɩɚɪɚɦɟɬɪɵ 
ɜɢɛɪɚɰɢɢ, ɲɭɦɚ, ɜɟɥɢɱɢɧɚ ɭɬɟɱɤɢ ɫɪɟɞɵ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɢ ɬ. ɞ. 
 Ʉɨɧɬɪɨɥɢɪɭɹ ɢɡɦɟɧɟɧɢɟ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɦɨɠɧɨ ɩɨ ɦɟɪɟ 
ɩɪɢɛɥɢɠɟɧɢɹ ɢɯ ɡɧɚɱɟɧɢɣ ɤ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɦɨɦɟɧɬ 
ɧɚɫɬɭɩɥɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɨɬɤɚɡɚ. ɇɟɤɨɬɨɪɵɟ ɦɟɬɨɞɵ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨ 
ɷɬɨɦɭ ɩɪɢɧɰɢɩɭ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɵ.  
ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɚɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɩɪɢɱɢɧ ɧɢɡɤɨɣ ɧɚɞɟɠɧɨɫɬɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɪ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ: 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚɢɛɨɥɟɟ ɜɥɢɹɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɫɨɡɞɚɧɢɸ ɩɨɜɵɲɟɧɧɵɯ 
ɡɚɩɚɫɨɜ ɞɨ ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɢ ɞɪ.     
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɫɬɚɛɢɥɶɧɨɫɬɢ (ɞɢɫɩɟɪɫɢɢ) ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜ, ɞɥɹ ɤɨɬɨɪɵɯ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ.  
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1.2 Ɉɛɡɨɪ ɢ ɚɧɚɥɢɡ  ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ   ɢ ɩɚɬɟɧɬɧɨɣ   ɥɢɬɟɪɚɬɭɪɵ 
 
  Ʉɨɤɫɨɜɚɧɢɟ ɛɵɜɚɟɬ ɩɟɪɢɨɞɢɱɟɫɤɨɟ, ɤɨɬɨɪɨɟ ɩɪɨɜɨɞɹɬ ɜ ɤɭɛɚɯ, 
ɩɨɥɭɧɟɩɪɟɪɵɜɧɨɟ - ɜ ɧɟɨɛɨɝɪɟɜɚɟɦɵɯ ɤɚɦɟɪɚɯ (ɡɚɦɟɞɥɟɧɧɨɟ ɤɨɤɫɨɜɚɧɢɟ), ɚ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɢɫɬɢɥɥɹɬɧɵɯ ɩɪɨɞɭɤɬɨɜ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɟɩɪɟɪɵɜɧɨɟ 
ɤɨɧɬɚɤɬɧɨɟ ɤɨɤɫɨɜɚɧɢɟ ɧɚ ɩɨɪɨɲɤɨɨɛɪɚɡɧɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɟ. 
  ɒɢɪɨɤɨɟ  ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ  ɩɨɥɭɱɢɥ  ɦɟɬɨɞ  ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɥɭɱɟɧɢɟ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ  ɞɢɫɬɢɥɥɹɬɨɜ  (ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦ ɤɨɤɫɨɜɚɧɢɢ) 
ɢɡ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ, ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɨɬɟɪɶ ɜ ɤɚɱɟɫɬɜɟ ɤɨɤɫɚ, ɤɨɬɨɪɨɟ 
ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ). 
 Ɉɫɧɨɜɧɵɦɢ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɩɪɨɰɟɫɫɚ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɭɥɭɱɲɟɧɢɟ ɬɟɯɧɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɢ ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɩɪɨɞɭɤɬɨɜ. 
 
1.2.1 Ɉɛɡɨɪ ɢ ɚɧɚɥɢɡ  ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ  
 
Ɋɟɚɤɬɨɪɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ (ɍɁɄ). ȼ ɧɢɯ ɩɪɨɢɫɯɨɞɢɬ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɧɚɤɨɩɥɟɧɢɟ ɧɟɮɬɹɧɨɝɨ 
ɤɨɤɫɚ - ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ ɩɪɨɰɟɫɫɚ, ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɚɜɢɥɶɧɨ 
ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɣ ɚɩɩɚɪɚɬ  ɨɩɪɟɞɟɥɹɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɜ ɰɟɥɨɦ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɵɫɨɬɚ 
ɪɟɚɤɬɨɪɨɜ ɩɨɪɹɞɤɚ 30 ɦ ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɨɣ, ɬɚɤ ɤɚɤ ɩɪɢ ɛɨɥɶɲɟɣ ɜɵɫɨɬɟ 
ɜɨɡɧɢɤɚɸɬ ɬɪɭɞɧɨɫɬɢ ɜ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɜɵɝɪɭɡɤɟ ɤɨɤɫɚ, ɫɜɹɡɚɧɧɵɟ ɫɨ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɩɟɪɟɱɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ ɪɟɡɚɤɚ ɜɧɭɬɪɢ ɪɟɚɤɬɨɪɚ, 
ɪɚɡɛɚɥɚɧɫɢɪɨɜɤɨɣ ɲɬɚɧɝɢ ɢ ɫɢɫɬɟɦɵ ɩɨɥɢɫɩɚɫɬɨɜ, ɜɢɛɪɚɰɢɟɣ ɛɭɪɨɜɵɯ 
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ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ. ɉɨɷɬɨɦɭ, ɨɛɴɟɦ ɪɟɚɤɬɨɪɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɵɲɚɬɶ ɡɚ 
ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɞɢɚɦɟɬɪɚ. Ɉɬɧɨɲɟɧɢɟ ɜɵɫɨɬɵ ɪɟɚɤɬɨɪɚ ɤ ɟɝɨ ɞɢɚɦɟɬɪɭ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɦɟɬɶ ɜ ɩɪɟɞɟɥɚɯ 3,5-4,0. ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɧɞɟɧɰɢɹ ɭɜɟɥɢɱɟɧɢɹ 
ɞɢɚɦɟɬɪɨɜ ɪɟɚɤɬɨɪɨɜ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɦɨɳɧɨɫɬɟɣ ɍɁɄ ɨɛɴɹɫɧɹɟɬɫɹ 
ɫɨɤɪɚɳɟɧɢɟɦ ɭɞɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. Ɍɚɤ, 
ɡɚɬɪɚɬɵ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɍɁɄ ɫ ɞɜɭɦɹ ɪɟɚɤɬɨɪɚɦɢ ɞɢɚɦɟɬɪɨɦ 7 ɦ ɧɚ 30-40% 
ɦɟɧɶɲɟ, ɱɟɦ ɭɫɬɚɧɨɜɤɢ ɬɨɣ ɠɟ ɦɨɳɧɨɫɬɢ ɫ ɱɟɬɵɪɶɦɹ ɪɟɚɤɬɨɪɚɦɢ ɞɢɚɦɟɬɪɨɦ 
4,6-5,5 ɦ .Ɉɞɧɚɤɨ, ɢɡɥɢɲɧɟ ɛɨɥɶɲɨɣ ɞɢɚɦɟɬɪ ɪɟɚɤɬɨɪɚ ɜɧɨɫɢɬ ɛɨɥɶɲɢɟ 
ɬɪɭɞɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫ ɪɚɡɝɪɭɡɤɢ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪ, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɬ 
ɝɢɞɪɨɪɟɡɚɤɚ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɢ ɛɨɥɶɲɢɣ ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɨɬ 
ɰɟɧɬɪɚɥɶɧɨɣ ɨɫɢ.    
  
ɂɡɜɟɫɬɟɧ ɪɟɚɤɬɨɪ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɫɨɞɟɪɠɚɳɢɣ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ ɫ ɜɟɪɯɧɢɦ ɢ ɧɢɠɧɢɦ ɞɧɢɳɚɦɢ ɢ ɲɬɭɰɟɪɚɦɢ,  ɢ 
ɨɩɨɪɭ (1). 
ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɝɨ ɪɟɚɤɬɨɪɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɫɥɟɞɫɬɜɢɟ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɪɚɛɨɬɵ ɢ ɛɨɥɶɲɨɝɨ ɝɪɚɞɢɟɧɬɚ (450-500°ɋ) 
ɬɟɦɩɟɪɚɬɭɪ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɥɢɧɟɣɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ ɢ 
ɨɩɨɪɧɨɣ ɨɛɟɱɚɣɤɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɪɟɳɢɧ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɫ 
ɜɨɡɦɨɠɧɨɣ ɩɨɬɟɪɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɟɣ ɧɚ ɭɫɬɚɧɨɜɤɟ. 
         ɉɚɬɟɧɬ  ɊɎ № 2425088 
 
ɂɡɜɟɫɬɟɧ ɪɟɚɤɬɨɪ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɜ ɤɨɧɫɬɪɭɤɰɢɢ 
ɤɨɬɨɪɨɝɨ ɧɢɠɧɢɟ ɤɨɧɰɵ ɫɬɨɟɤ ɠɟɫɬɤɨ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɮɭɧɞɚɦɟɧɬɟ, ɚ ɜɟɪɯɧɢɟ 
ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɤɨɪɩɭɫɭ ɫ ɩɨɦɨɳɶɸ ɧɚɬɹɠɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ 
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ɜɢɞɟ ɩɪɭɠɢɧɧɨɝɨ ɚɦɨɪɬɢɡɚɬɨɪɚ ɫ ɬɹɝɨɣ ɢ ɛɨɥɬɨɜɵɦ ɫɨɟɞɢɧɟɧɢɟɦ Ɍɚɤɨɟ 
ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ  ɩɨɡɜɨɥɹɟɬ  ɫɧɢɡɢɬɶ  ɬɟɦɩɟɪɚɬɭɪɧɵɟ  ɥɢɧɟɣɧɵɟ 
ɞɟɮɨɪɦɚɰɢɢ,  ɫɧɹɬɶ  ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɬɟɧɤɟ ɪɟɚɤɬɨɪɚ ɢ ɫɨɡɞɚɬɶ 
ɛɨɥɟɟ ɫɬɚɛɢɥɶɧɵɟ ɭɫɥɨɜɢɹ ɟɝɨ ɪɚɛɨɬɵ.  
ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜ ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɨɰɟɫɫɚ ɤɨɤɫɨɜɚɧɢɹ ɩɨɞ ɜɚɤɭɭɦɨɦ ɜɨɡɧɢɤɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɥɨɠɧɨɫɬɢ: 
ɜɨɡɧɢɤɚɸɬ ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɦɚɬɟɪɢɚɥɟ ɫɬɟɧɨɤ ɤɨɪɩɭɫɚ, ɫɜɹɡɚɧɧɵɟ 
ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɚɦɩɥɢɬɭɞɵ ɪɚɞɢɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɬɟɧɨɤ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ 
ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɟɝɨ ɞɚɜɥɟɧɢɹ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɫɬɪɟɫɤɢɜɚɧɢɸ 
ɫɜɚɪɧɵɯ ɲɜɨɜ ɤɪɟɩɥɟɧɢɹ ɪɟɚɤɬɨɪɚ ɤ ɨɩɨɪɟ ɢ ɦɟɠɞɭ ɥɢɫɬɚɦɢ ɨɛɟɱɚɟɤ ɤɨɪɩɭɫɚ, 
ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɦɭ ɩɨɫɬɭɩɥɟɧɢɸ 
(ɩɨɞɫɨɫɭ) ɤɢɫɥɨɪɨɞɚ ɜɨɡɞɭɯɚ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɡɨɧɭ ɨɛɴɟɦɨɦ 500-1000 ɤɭɛ.ɦ ɢ 
ɚɜɚɪɢɣɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɚ ɭɫɬɚɧɨɜɤɟ. 
Ɍɟɯɧɢɱɟɫɤɢɦ  ɪɟɲɟɧɢɟɦ  ɨɛɳɟɣ ɞɥɹ ɷɬɢɯ ɫɥɭɱɚɟɜ ɩɪɨɛɥɟɦɵ 
ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɤɨɪɩɭɫɚ ɪɟɚɤɬɨɪɚ ɫɬɚɧɟɬ ɩɨɢɫɤ ɫɩɨɫɨɛɨɜ   
ɤɨɦɩɟɧɫɚɰɢɢ ɜɧɟɲɧɟɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɫɬɟɧɤɢ ɪɟɚɤɬɨɪɚ ɢ ɭɦɟɧɶɲɟɧɢɢ 
ɚɦɩɥɢɬɭɞɵ ɪɚɞɢɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ ɫɬɟɧɨɤ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɬɨɝɨ ɞɚɜɥɟɧɢɹ. ɗɬɨ  
ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɪɟɚɤɬɨɪɟ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɧɢɠɧɢɟ ɤɨɧɰɵ 
ɫɬɨɟɤ ɠɟɫɬɤɨ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɮɭɧɞɚɦɟɧɬɟ, ɚ ɜɟɪɯɧɢɟ ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɤɨɪɩɭɫɭ 
ɫ ɩɨɦɨɳɶɸ ɧɚɬɹɠɧɵɯ ɭɫɬɪɨɣɫɬɜ. ɇɚɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɵɩɨɥɧɟɧɨ ɜ ɜɢɞɟ 
ɲɩɢɥɶɤɢ ɢ ɲɚɪɧɢɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɨɫɶ ɲɩɢɥɶɤɢ ɧɚɩɪɚɜɥɟɧɚ ɩɨ ɪɚɞɢɭɫɭ 
ɪɟɚɤɬɨɪɚ, ɩɪɢ ɷɬɨɦ ɨɞɢɧ ɤɨɧɟɰ ɲɩɢɥɶɤɢ ɡɚɤɪɟɩɥɟɧ ɧɚ ɫɬɟɧɤɟ ɪɟɚɤɬɨɪɚ, ɚ 
ɞɪɭɝɨɣ - ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɤɨɥɶɰɟɜɨɣ ɨɛɟɱɚɣɤɟ. ɉɪɢɱɟɦ, ɤɨɧɟɰ ɲɩɢɥɶɤɢ 
ɦɨɠɟɬ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧ ɧɚ ɫɬɟɧɤɟ ɪɟɚɤɬɨɪɚ ɫɜɚɪɤɨɣ ɢɥɢ ɩɨɫɪɟɞɫɬɜɨɦ ɨɬɪɟɡɤɚ 
ɲɜɟɥɥɟɪɚ, ɩɪɢɜɚɪɟɧɧɨɝɨ ɫɜɨɢɦɢ ɩɨɥɤɚɦɢ ɤ ɫɬɟɧɤɟ ɪɟɚɤɬɨɪɚ ɢ ɫɜɹɡɚɧɧɨɝɨ ɫɨ 
ɲɩɢɥɶɤɨɣ ɲɚɪɧɢɪɧɵɦ ɫɨɟɞɢɧɟɧɢɟɦ. ȼɬɨɪɨɣ ɤɨɧɟɰ ɲɩɢɥɶɤɢ ɩɨ ɩɟɪɜɨɣ ɢ 
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ɜɬɨɪɨɣ ɦɨɞɢɮɢɤɚɰɢɹɦ ɦɨɠɟɬ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɤɨɥɶɰɟɜɨɣ 
ɨɛɟɱɚɣɤɟ ɫ ɩɨɦɨɳɶɸ ɲɚɪɧɢɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɒɚɪɧɢɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɦɨɠɟɬ 
ɛɵɬɶ ɨɛɪɚɡɨɜɚɧɨ ɝɚɣɤɨɣ, ɮɢɝɭɪɧɨɣ ɲɚɣɛɨɣ ɫ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɮɟɪɢɱɟɫɤɨɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɫ ɨɩɨɪɧɨɣ ɫɬɨɪɨɧɵ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɥɨɫɤɨɣ ɲɚɣɛɨɣ. 
  ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜɜɨɞɚ ɫɵɪɶɹ ɜ ɪɟɚɤɬɨɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ 
ɤɨɤɫɚ, ɜɤɥɸɱɚɸɳɟɟ ɰɢɥɢɧɞɪɢɱɟɫɤɭɸ ɨɛɟɱɚɣɤɭ ɫ ɜɪɟɡɚɧɧɵɦ ɩɨɞ ɭɝɥɨɦ ɤ 
ɤɪɵɲɤɟ ɲɬɭɰɟɪɨɦ (2). 
   ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ ɫɵɪɶɹ ɜ ɪɟɚɤɬɨɪ ɹɜɥɹɟɬɫɹ 
ɯɚɨɬɢɱɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɫɵɪɶɹ ɜ ɪɟɚɤɬɨɪɟ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɛɨɥɶɲɨɣ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɟɜɚ ɚɩɩɚɪɚɬɚ ɢ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɤɨɤɫɚ. 
ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɝɪɟɜɚ ɚɩɩɚɪɚɬɚ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɟɮɨɪɦɚɰɢɣ ɜ 
ɜɢɞɟ ɬɪɟɳɢɧ, ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɠɚɸɳɢɯ ɧɚɞɟɠɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ, ɢ 
ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɩɨɥɭɱɚɟɦɨɝɨ ɤɨɤɫɚ. 
   ɂɡɜɟɫɬɧɨ ɭɫɬɪɨɣɫɬɜɨ ɜɜɨɞɚ ɫɵɪɶɹ ɜ ɪɟɚɤɬɨɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ 
ɤɨɤɫɚ, ɜɤɥɸɱɚɸɳɟɟ ɤɪɵɲɤɭ, ɩɨ ɰɟɧɬɪɭ ɤɨɬɨɪɨɣ ɩɨɞɫɨɟɞɢɧɟɧɚ ɬɪɭɛɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜɧɭɬɪɢ ɩɚɬɪɭɛɤɨɦ, ɩɪɢ ɷɬɨɦ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɡɚɩɨɥɧɟɧɨ ɥɟɝɤɨɜɟɫɧɵɦ ɛɟɬɨɧɨɦ (3). 
   ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɜɨɞɚ ɫɵɪɶɹ ɜ ɪɟɚɤɬɨɪ ɹɜɥɹɟɬɫɹ 
ɛɵɫɬɪɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨɬɨɤɚ ɫɵɪɶɹ ɧɚ ɯɚɨɬɢɱɧɵɟ ɛɨɥɟɟ ɦɟɥɤɢɟ ɫɬɪɭɢ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɧɚɝɪɟɜɚ ɚɩɩɚɪɚɬɚ ɢ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɤɨɤɫɚ. 
Ɋɟɲɟɧɢɟ ɜɨɡɧɢɤɲɟɣ ɩɪɨɛɥɟɦɵ ɤɪɨɟɬɫɹ ɜ ɩɨɜɵɲɟɧɢɢ ɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɧɚɝɪɟɜɚ, ɨɯɥɚɠɞɟɧɢɹ ɪɟɚɤɬɨɪɨɜ ɢ ɨɞɧɨɪɨɞɧɨɫɬɢ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ 
ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɭɫɬɪɨɣɫɬɜɟ ɜɜɨɞɚ ɫɵɪɶɹ ɜ 
ɪɟɚɤɬɨɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ, ɜɤɥɸɱɚɸɳɟɦ ɤɪɵɲɤɭ, ɩɨ ɰɟɧɬɪɭ 
ɤɨɬɨɪɨɣ ɩɨɞɫɨɟɞɢɧɟɧɚ ɬɪɭɛɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜɧɭɬɪɢ ɩɚɬɪɭɛɤɨɦ, ɩɨɫɥɟɞɧɢɣ 
ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɤɨɧɢɱɟɫɤɨɣ ɜɫɬɚɜɤɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ, 
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ɚ ɫɚɦɚ ɬɪɭɛɚ ɢɦɟɟɬ ɮɨɪɦɭ ɪɚɫɬɪɭɛɚ.  ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɜɨɞɚ ɫɵɪɶɹ ɜ 
ɪɟɚɤɬɨɪ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɫɵɪɶɟ 
ɤɨɤɫɨɜɚɧɢɹ, ɩɨɞɚɜɚɟɦɨɟ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ  ɱɟɪɟɡ ɬɪɭɛɭ  ɢ 
ɩɚɬɪɭɛɨɤ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɤɨɧɢɱɟɫɤɨɣ ɜɫɬɚɜɤɢ, ɩɨɫɬɭɩɚɟɬ ɜ ɫɠɚɬɨɦ 
ɫɨɫɬɨɹɧɢɢ ɜ ɪɟɚɤɬɨɪ, ɮɨɪɦɢɪɭɹ ɤɨɦɩɚɤɬɧɵɣ ɫɵɪɶɟɜɨɣ ɩɨɬɨɤ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɨɫɢ ɪɟɚɤɬɨɪɚ. ɉɪɢ ɞɜɢɠɟɧɢɢ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɨɬɨɤɚ ɫɧɢɡɭ ɜɜɟɪɯ 
ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɤɫɨɜɨɝɨ ɩɢɪɨɝɚ ɜ ɪɟɚɤɬɨɪɟ. ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ 
ɫɵɪɶɟɦ ɧɚ 2/3 ɜɵɫɨɬɵ ɪɟɚɤɬɨɪɚ ɟɝɨ ɩɟɪɟɤɥɸɱɚɸɬ ɧɚ ɨɩɟɪɚɰɢɸ ɩɪɨɩɚɪɤɢ 
ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɤɨɤɫɚ ɜɨɞɹɧɵɦ ɩɚɪɨɦ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɚɬɪɭɛɨɤ, 
ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɤɨɧɢɱɟɫɤɨɣ ɜɫɬɚɜɤɢ, ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɧɢɡ ɬɪɭɛɵ. ȼɨɞɹɧɨɣ 
ɩɚɪ, ɩɨɫɬɭɩɚɹ ɜ ɪɟɚɤɬɨɪ ɱɟɪɟɡ ɬɪɭɛɭ, ɢɦɟɸɳɭɸ ɮɨɪɦɭ ɪɚɫɯɨɞɹɳɟɝɨɫɹ ɤɨɧɭɫɚ, 
ɧɚɱɢɧɚɟɬ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɪɚɫɲɢɪɹɬɶɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɪɚɫɬɪɭɛɚ, 
ɭɜɟɥɢɱɢɜɚɹ ɫɜɨɟ ɫɟɱɟɧɢɟ, ɚ ɡɧɚɱɢɬ, ɢ ɩɥɨɳɚɞɶ ɩɪɨɩɚɪɢɜɚɟɦɨɝɨ ɤɨɤɫɨɜɨɝɨ 
ɩɢɪɨɝɚ. ɉɪɢ ɷɬɨɦ ɢɡ ɤɨɤɫɚ ɛɵɫɬɪɨ ɭɞɚɥɹɟɬɫɹ ɨɫɧɨɜɧɚɹ ɦɚɫɫɚ ɠɢɞɤɢɯ ɢ 
ɩɚɪɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɪɨɩɚɪɤɢ ɤɨɧɢɱɟɫɤɭɸ ɜɫɬɚɜɤɭ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɥɨɠɟɧɢɟ ɤ ɬɪɭɛɨɩɪɨɜɨɞɭ  ɢ ɧɚɱɢɧɚɸɬ 
ɩɨɞɚɜɚɬɶ ɜɨɞɭ ɜ ɪɟɚɤɬɨɪ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɚ. ȼɨɞɚ, ɞɜɢɝɚɹɫɶ ɱɟɪɟɡ 
ɤɨɧɢɱɟɫɤɭɸ ɜɫɬɚɜɤɭ ɢ ɦɟɠɬɪɭɛɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɜɵɫɨɬɟ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɤɨɤɫɚ, ɩɪɨɢɡɜɨɞɹ ɟɝɨ ɨɯɥɚɠɞɟɧɢɟ. ɉɨɫɥɟ 
ɨɯɥɚɠɞɟɧɢɹ ɨɛɪɚɡɨɜɚɜɲɟɝɨɫɹ ɤɨɤɫɚ ɩɪɨɢɡɜɨɞɹɬ ɟɝɨ ɭɞɚɥɟɧɢɟ ɢɡ ɪɟɚɤɬɨɪɚ. 
Ɍɚɤɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨɡɜɨɥɢɬ ɩɪɢ ɜɜɨɞɟ 
ɫɵɪɶɹ ɤɨɤɫɨɜɚɧɢɹ ɜ ɪɟɚɤɬɨɪ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ, ɜɵɩɨɥɧɟɧɧɵɣ ɜ ɜɢɞɟ ɤɨɧɢɱɟɫɤɨɣ 
ɜɫɬɚɜɤɢ, ɫɨɡɞɚɬɶ ɤɨɦɩɚɤɬɧɵɣ ɫɵɪɶɟɜɨɣ ɩɨɬɨɤ ɩɨ ɨɫɢ ɪɟɚɤɬɨɪɚ, ɨɛɟɫɩɟɱɢɜ ɟɝɨ 
ɩɟɪɟɧɨɫ ɜ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɦ ɜɢɞɟ ɧɚ ɛɨɥɶɲɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɫɢɬɶ ɨɞɧɨɪɨɞɧɨɫɬɶ ɤɚɱɟɫɬɜɚ ɩɨɥɭɱɚɟɦɨɝɨ ɤɨɤɫɚ ɢ 
ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɧɚɝɪɟɜɚ ɚɩɩɚɪɚɬɚ. ȼɵɩɨɥɧɟɧɢɟ ɬɪɭɛɵ ɜ ɜɢɞɟ ɪɚɫɬɪɭɛɚ 
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(ɪɚɫɯɨɞɹɳɟɝɨɫɹ ɤɨɧɭɫɚ) ɩɨɡɜɨɥɢɬ ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɜ ɦɚɫɫɢɜɟ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɤɨɤɫɚ 
ɩɪɨɢɡɜɟɫɬɢ ɷɮɮɟɤɬɢɜɧɨɟ ɭɞɚɥɟɧɢɟ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, ɱɬɨ ɬɚɤɠɟ ɩɨɜɵɫɢɬ 
ɨɞɧɨɪɨɞɧɨɫɬɶ ɟɝɨ ɤɚɱɟɫɬɜɚ. ɉɪɨɦɟɠɭɬɨɱɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɧɢɱɟɫɤɨɣ 
ɜɫɬɚɜɤɢ ɜ ɪɚɫɬɪɭɛɟ ɩɪɢ ɩɨɞɚɱɟ ɜɨɞɵ ɩɨɡɜɨɥɢɬ ɷɮɮɟɤɬɢɜɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ 
ɜɨɞɹɧɨɣ ɩɨɬɨɤ ɩɨ ɜɵɫɨɬɟ ɨɯɥɚɠɞɚɟɦɨɝɨ ɤɨɤɫɨɜɨɝɨ ɩɢɪɨɝɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ 
ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɫɬɟɧɨɤ ɪɟɚɤɬɨɪɚ. 
 ȼɵɩɨɥɧɟɧɢɟ ɬɪɭɛɵ ɜ ɜɢɞɟ ɪɚɫɬɪɭɛɚ (ɪɚɫɯɨɞɹɳɟɝɨɫɹ ɤɨɧɭɫɚ) ɩɨɡɜɨɥɢɬ ɡɚ ɫɱɟɬ 
ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɜ 
ɦɚɫɫɢɜɟ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɤɨɤɫɚ ɩɪɨɢɡɜɟɫɬɢ ɷɮɮɟɤɬɢɜɧɨɟ ɭɞɚɥɟɧɢɟ ɥɟɬɭɱɢɯ 
ɜɟɳɟɫɬɜ, ɱɬɨ ɬɚɤɠɟ ɩɨɜɵɫɢɬ ɨɞɧɨɪɨɞɧɨɫɬɶ ɟɝɨ ɤɚɱɟɫɬɜɚ. ɉɪɨɦɟɠɭɬɨɱɧɨɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɧɢɱɟɫɤɨɣ ɜɫɬɚɜɤɢ ɜ ɪɚɫɬɪɭɛɟ ɩɪɢ ɩɨɞɚɱɟ ɜɨɞɵ ɩɨɡɜɨɥɢɬ 
ɷɮɮɟɤɬɢɜɧɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜɨɞɹɧɨɣ ɩɨɬɨɤ ɩɨ ɜɵɫɨɬɟ ɨɯɥɚɠɞɚɟɦɨɝɨ ɤɨɤɫɨɜɨɝɨ 
ɩɢɪɨɝɚ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɫɬɟɧɨɤ ɪɟɚɤɬɨɪɚ. 
 
     ɉɚɬɟɧɬ ɊɎ № 2528992 
 
 
  ɂɡɜɟɫɬɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɩɚɬɟɧɬ ɊɎ № 
2528992, (ɪɢɫɭɧɨɤ 1.2.1) 
Ɋɟɚɤɬɨɪ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ ɫ 
ɜɟɪɯɧɢɦ (2) ɢ ɧɢɠɧɢɦ (3) ɞɧɢɳɚɦɢ, ɤɨɥɶɰɟɜɭɸ ɨɩɨɪɭ (22), ɪɚɡɛɨɪɧɵɣ ɤɚɪɤɚɫ, 
ɨɛɪɚɡɨɜɚɧɧɵɣ ɫɬɨɣɤɚɦɢ (10), ɫɤɪɟɩɥɟɧɧɵɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɤɨɥɶɰɟɜɵɦɢ 
ɨɛɟɱɚɣɤɚɦɢ (11). ɇɢɠɧɢɟ ɤɨɧɰɵ ɫɬɨɟɤ (10) ɠɟɫɬɤɨ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 
ɮɭɧɞɚɦɟɧɬɟ (23), ɚ ɜɟɪɯɧɢɟ ɩɪɢɤɪɟɩɥɟɧɵ ɤ ɤɨɪɩɭɫɭ (1) ɫ ɩɨɦɨɳɶɸ ɧɚɬɹɠɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɲɩɢɥɟɤ (12) ɢ ɲɚɪɧɢɪɧɨɝɨ 
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ɫɨɟɞɢɧɟɧɢɹ. Ɉɫɶ ɲɩɢɥɶɤɢ (12) ɧɚɩɪɚɜɥɟɧɚ ɩɨ ɪɚɞɢɭɫɭ ɪɟɚɤɬɨɪɚ. Ɉɞɢɧ ɤɨɧɟɰ 
ɲɩɢɥɶɤɢ (12) ɡɚɤɪɟɩɥɟɧ ɧɚ ɫɬɟɧɤɟ ɤɨɪɩɭɫɚ (1), ɚ ɞɪɭɝɨɣ - ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɤɨɥɶɰɟɜɨɣ ɨɛɟɱɚɣɤɟ (11). ɒɚɪɧɢɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɨɛɪɚɡɨɜɚɧɨ ɝɚɣɤɨɣ, 
ɮɢɝɭɪɧɨɣ ɲɚɣɛɨɣ ɫ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɫɮɟɪɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫ ɨɩɨɪɧɨɣ 
ɫɬɨɪɨɧɵ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɥɨɫɤɨɣ ɲɚɣɛɨɣ. 
        Ɍɚɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɟɚɤɬɨɪɚ  ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɧɟɲɧɟɟ 
ɞɚɜɥɟɧɢɟ ɧɚ ɫɬɟɧɤɢ ɪɟɚɤɬɨɪɚ ɢ ɭɦɟɧɶɲɢɬɶ ɚɦɩɥɢɬɭɞɵ ɪɚɞɢɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ 
ɫɬɟɧɨɤ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɬɨɝɨ ɞɚɜɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 1.2.1. 
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1.2.2 Ɉɛɡɨɪ ɢ ɚɧɚɥɢɡ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ   
 
ɉɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɤɨɤɫɚ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 
ɫɟɪɵ ɢ ɡɨɥɵ ɜ ɤɨɤɫɟ ɢ ɡɚ ɫɱɟɬ ɭɥɭɱɲɟɧɢɹ ɟɝɨ ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ. 
ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɩɭɬɟɣ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɫɟɪɵ ɜ ɤɨɤɫɟ . 
1. Ⱦɨɛɚɜɥɟɧɢɟ ɩɪɢɫɚɞɨɤ (ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɚɪɛɨɧɚɬɨɜ ɢ ɝɢɞɪɨɨɤɢɫɟɣ 
ɳɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ ɤ ɫɵɪɶɸ ɤɨɤɫɨɜɚɧɢɹ. 
2. Ƚɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɹɜɥɹɸɳɢɯɫɹ ɫɵɪɶɟɦ 
ɤɨɤɫɨɜɚɧɢɹ. 
3. Ɉɛɟɫɫɟɪɢɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɤɨɤɫɨɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɞɨɛɚɜɨɤ. 
4. ɉɪɨɤɚɥɤɚ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪax 1400-16000ɋ ɜ 
ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɟɱɚɯ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ. 
5. Ⱦɨɛɚɜɥɟɧɢɟ ɤ ɫɵɪɶɸ ɤɨɤɫɨɜɚɧɢɹ (ɝɭɞɪɨɧɭ) ɜɵɫɨɤɨɚɪɨɦɚɬɢɱɟɫɤɢɯ 
ɩɪɨɞɭɤɬɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɢ ɧɟɮɬɟɯɢɦɢɢ, ɩɨɡɜɨɥɹɸɳɢɯ ɫɧɢɡɢɬɶ 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ. ɂɦɢ ɦɨɝɭɬ ɛɵɬɶ ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ 
ɤɪɟɤɢɧɝɚ (ɌȽɄɄ), ɬɹɠɟɥɚɹ ɩɢɪɨɥɢɡɧɚɹ ɫɦɨɥɚ (Ɍɉɋ), ɷɤɫɬɪɚɤɬ ɫɟɥɟɤɬɢɜɧɨɣ 
ɨɱɢɫɬɤɢ ɦɚɫɟɥ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɜɨɜɥɟɱɟɧɢɟ ɞɚɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɫɵɪɶɟ 
ɤɨɤɫɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɟɝɨ ɚɝɪɟɝɚɬɢɜɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɫɧɢɡɢɬɶ 
ɫɤɨɪɨɫɬɶ ɤɨɤɫɨɨɬɥɨɠɟɧɢɹ ɜ ɩɟɱɚɯ ɤɨɤɫɨɜɚɧɢɹ . 
Ʉɪɨɦɟ ɬɨɝɨ, ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɝɨ (ɝɭɞɪɨɧ/Ɍɉɋ) ɢ ɬɪɟɯɤɨɦɩɨɧɟɧɬɧɨɝɨ (ɝɭɞɪɨɧ/Ɍɉɋ/ɌȽɄɄ) 
ɫɵɪɶɹ ɩɪɢɧɟɫɥɢ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ: 
- ɜɜɟɞɟɧɢɟ ɜ ɝɭɞɪɨɧ Ɍɉɋ (5,4; 8,5%) ɢ ɌȽɄɄ (6,3%) ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɧɟɮɬɹɧɨɦ ɤɨɤɫɟ ɜ ɫɪɟɞɧɟɦ ɫ 1,51 ɞɨ 1,32-1,34%; 
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- ɞɨɛɚɜɥɟɧɢɟ ɜ ɝɭɞɪɨɧ Ɍɉɋ ɢ ɌȽɄɄ ɜ ɦɟɧɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ 
(ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 4,7 ɢ 2,6%) ɩɪɢɜɨɞɢɬ ɤ ɦɟɧɶɲɟɦɭ ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ 
ɫɟɪɵ -- ɜ ɫɪɟɞɧɟɦ ɫ 1,51 ɞɨ 1,44%; 
- ɜɜɟɞɟɧɢɟ ɜ ɝɭɞɪɨɧ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ Ɍɉɋ (5,9%) ɬɚɤɠɟ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɫɪɟɞɧɟɦ ɫ 1,51 ɞɨ 1.39%; 
ȼɨɨɛɳɟ ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɫɦɟɫɟɜɨɦ ɫɵɪɶɟ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɦɚɥɨɫɟɪɧɢɫɬɨɝɨ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɫɨɫɬɚɜɥɹɟɬ: Ɍɉɋ - 6-8% ɢ ɌȽɄɄ 
- 5-10%. 
ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ, ɤɨɝɞɚ ɫɨɫɬɚɜ ɫɵɪɶɹ ɫɨɞɟɪɠɢɬ ɬɹɠɟɥɭɸ ɩɢɪɨɥɢɡɧɭɸ 
ɫɦɨɥɭ (2-20 ɦɚɫ.%), ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ (2-20 ɦɚɫ.%) 
ɢ ɝɭɞɪɨɧ - ɨɫɬɚɥɶɧɨɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɰɟɥɟɜɵɯ 
ɩɪɨɞɭɤɬɨɜ (ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɩɪɨɞɭɤɬɨɜ) ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɲɟɧɢɟ 
ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ "ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɫɟɪɵ" ɢ "ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ" ɛɟɧɡɢɧɚ, 4 ɬɚɛɥ. 
Ɉɫɧɨɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɫɵɪɶɹ ɞɥɹ ɍɁɄ ɹɜɥɹɸɬɫɹ ɩɪɹɦɨɝɨɧɧɵɟ 
ɧɟɮɬɹɧɵɟ ɨɫɬɚɬɤɢ - ɝɭɞɪɨɧɵ. ɇɚ ɜɫɟɯ ɍɁɄ ɫɬɨɢɬ ɡɚɞɚɱɚ ɭɜɟɥɢɱɟɧɢɹ ɜɵɯɨɞɚ 
ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ. 
ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ, (4) ɢ (2), ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɯɨɞɚ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ 
ɝɥɭɛɢɧɵ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɝɭɞɪɨɧɚ ɜ ɩɪɨɰɟɫɫɟ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ. 
 ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɹɜɥɹɸɬɫɹ: 
       - ɋɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ 
ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢ ɛɵɫɬɪɨɟ ɡɚɤɨɤɫɨɜɵɜɚɧɢɟ ɡɦɟɟɜɢɤɨɜ ɩɟɱɟɣ ɩɪɢ ɭɬɹɠɟɥɟɧɢɢ 
ɝɭɞɪɨɧɚ; 
       - Ɋɟɡɤɨɟ ɫɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢ ɩɟɪɟɝɪɭɡɤɚ 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɝɥɭɛɢɧɵ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɝɭɞɪɨɧɚ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɭɦɟɧɶɲɟɧɢɟ ɝɥɭɛɢɧɵ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɝɭɞɪɨɧɚ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ȺȼɌ ɫɨɩɪɹɠɟɧɨ ɫ ɫɨɤɪɚɳɟɧɢɟɦ 
ɨɬɛɨɪɚ ɜɚɤɭɭɦɧɵɯ ɩɨɝɨɧɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɦɟɧɶɲɟɧɢɟɦ ɜɵɪɚɛɨɬɤɢ ɬɚɤɢɯ 
ɰɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɚɤ ɦɚɫɥɚ ɢ ɜɵɫɨɤɨɨɤɬɚɧɨɜɵɟ ɛɟɧɡɢɧɵ. 
ȼ ɫɩɨɫɨɛɟ, ɭɤɚɡɚɧɧɨɦ ɜ ɪɚɛɨɬɟ(5) ɩɪɟɞɥɨɠɟɧɨ ɞɨɛɚɜɥɹɬɶ ɤ ɝɭɞɪɨɧɭ 
ɷɤɫɬɪɚɤɬɵ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɟɥ. 
 ɇɟɞɨɫɬɚɬɨɤ ɞɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɷɬɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɵɯɨɞɚ 
ɤɨɤɫɚ ɢɡ-ɡɚ ɧɢɡɤɨɣ ɤɨɤɫɭɟɦɨɫɬɢ ɷɤɫɬɪɚɤɬɨɜ ɫɟɥɟɤɬɢɜɧɨɣ ɨɱɢɫɬɤɢ ɦɚɫɟɥ. 
ɋɭɳɟɫɬɜɭɟɬ ɫɩɨɫɨɛ, ɤɨɬɨɪɵɣ ɩɪɟɞɥɚɝɚɟɬ ɞɨɛɚɜɥɹɬɶ ɤ ɝɭɞɪɨɧɭ ɤɪɟɤɢɧɝ-
ɨɫɬɚɬɨɤ ɫ ɭɫɬɚɧɨɜɨɤ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. (6). 
 ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɸɬɫɹ: 
          - Ⱦɟɮɢɰɢɬɧɨɫɬɶ ɢ ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ. 
- ɋɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. 
 
        ɍɜɟɥɢɱɟɧɢɟ ɜɵɯɨɞɚ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ (ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, 
ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ) ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɹɧɵɯ 
ɨɫɬɚɬɤɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɲɟɧɢɟ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɢ 
ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ "ɦɚɫɫɨɜɚɹ ɞɨɥɹ 
ɫɟɪɵ" ɢ "ɨɤɬɚɧɨɜɨɟ ɱɢɫɥɨ" ɛɟɧɡɢɧɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɞɨɛɢɬɶɫɹ ɩɭɬɟɦ ɩɨɞɛɨɪɚ 
ɫɨɫɬɚɜɚ ɫɵɪɶɹ ɤɨɤɫɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, 
ɦɚɫ.%: 
Ɍɹɠɟɥɚɹ ɩɢɪɨɥɢɡɧɚɹ ɫɦɨɥɚ - 2-20; 
 
Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ - 2-20; 
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Ƚɭɞɪɨɧ - Ɉɫɬɚɥɶɧɨɟ. 
ɋ ɜɜɟɞɟɧɢɟɦ ɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɚ ɢɦɟɧɧɨ ɬɹɠɟɥɨɣ ɩɢɪɨɥɢɡɧɨɣ ɫɦɨɥɵ 
ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ  
ɫɨɨɬɧɨɲɟɧɢɢ, ɧɚɦ ɭɞɚɫɬɫɹ: 
          1. ɍɜɟɥɢɱɢɬɶ ɫɭɦɦɚɪɧɵɣ ɜɵɯɨɞ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɤɨɤɫɚ ɢ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ. 
2. ɍɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɛɟɧɡɢɧɚ ɢ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɤɨɤɫɨɜɚɧɢɹ. 
3. ɉɨɜɵɫɢɬɶ ɝɥɭɛɢɧɭ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɫɜɟɬɥɵɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 
ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɤ ɝɭɞɪɨɧɭ ɬɹɠɟɥɨɣ ɩɢɪɨɥɢɡɧɨɣ ɫɦɨɥɵ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɩɪɨɢɫɯɨɞɢɥɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ 
ɫɟɪɵ ɜ ɛɟɧɡɢɧɟ (ɧɚ 0,08 ɦɚɫ.%) ɢ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɤɨɤɫɨɜɚɧɢɹ (ɧɚ 0,31 ɦɚɫ
.%). Ʉɪɨɦɟ ɷɬɨɝɨ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɛɟɧɡɢɧɚ ɧɚ 2,2 
ɩɭɧɤɬɚ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɨɫɬɚɜ ɫɵɪɶɹ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɚ ɍɁɄ ɡɚ 
ɫɱɟɬ ɫɢɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ 
ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ, ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɛɟɧɡɢɧɚ ɢ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ 
ɤɨɤɫɨɜɚɧɢɹ, ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɢ, ɜ ɰɟɥɨɦ, ɝɥɭɛɢɧɭ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɚ ɇɉɁ. 
ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɹɠɟɥɨɣ 
ɩɢɪɨɥɢɡɧɨɣ ɫɦɨɥɵ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɦɩɨɧɟɧɬɨɜ ɫɵɪɶɹ ɤɨɤɫɨɜɚɧɢɹ, ɞɨɛɚɜɥɹɟɦɵɯ ɤ ɝɭɞɪɨɧɭ ɜ ɭɤɚɡɚɧɧɵɯ 
ɤɨɥɢɱɟɫɬɜɚɯ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 
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 1.3  ɋɩɨɫɨɛ  ɩɟɪɟɪɚɛɨɬɤɢ ɬяɠɟɥɵɯ  ɧɟɮɬяɧɵɯ  ɨɫɬɚɬɤɨɜ  ɢ  ɭɫɬɚɧɨɜɤɚ  
ɞɥя ɟɝɨ  ɨɫɭɳɟɫɬɜɥɟɧɢя 
 
ɋɩɨɫɨɛ ɜɤɥɸɱɚɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɧɚɝɪɟɜ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɜ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ, ɫɦɟɲɟɧɢɟ 
ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɫ ɪɟɰɢɪɤɭɥɹɬɨɦ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ. 
ȼɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɧɚɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɪɚɡɥɨɠɟɧɢɹ ɜ 
ɪɚɞɢɚɧɬɧɨɦ ɡɦɟɟɜɢɤɟ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ. Ⱦɚɥɶɧɟɣɲɢɣ ɧɚɝɪɟɜ ɞɨ ɡɚɞɚɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɨɜɨɞɹɬ ɜ ɨɯɥɚɠɞɚɟɦɨɦ ɫɧɚɪɭɠɢ 
ɫɟɤɰɢɨɧɧɨɦ ɬɪɚɧɫɮɟɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɜɟɞɭɳɟɦ ɜ ɪɟɚɤɬɨɪ, ɩɭɬɟɦ ɫɦɟɲɟɧɢɹ 
ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɬɨɣ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɶɸ ɜ ɤɨɥɢɱɟɫɬɜɟ 1-12% ɧɚ 
ɫɵɪɶɟ. ɉɚɪɨɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ ɩɨɞɚɸɬ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɞɥɢɧɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. ɉɪɨɞɭɤɬɵ ɩɟɪɟɪɚɛɨɬɤɢ ɢɡ ɪɟɚɤɬɨɪɚ ɧɚɩɪɚɜɥɹɸɬ 
ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ. ɍɫɬɚɧɨɜɤɚ ɜɤɥɸɱɚɟɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɩɟɱɶ 
ɞɥɹ ɧɚɝɪɟɜɚ ɫɵɪɶɹ, ɫɜɹɡɚɧɧɭɸ ɫ ɪɟɚɤɬɨɪɨɦ ɫɟɤɰɢɨɧɧɵɦ ɬɪɚɧɫɮɟɪɧɵɦ 
ɬɪɭɛɨɩɪɨɜɨɞɨɦ, ɢ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ. Ʉɚɠɞɚɹ ɫɟɤɰɢɹ ɬɪɚɧɫɮɟɪɧɨɝɨ 
ɬɪɭɛɨɩɪɨɞɚ ɫɜɹɡɚɧɚ ɫ ɥɢɧɢɟɣ ɜɜɨɞɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢ ɫɧɚɛɠɟɧɚ 
ɪɭɛɚɲɤɨɣ ɨɯɥɚɠɞɟɧɢɹ, ɫɨɨɛɳɟɧɧɨɣ ɫ ɥɢɧɢɟɣ ɩɨɞɚɱɢ ɝɚɡɨɣɥɹ-ɯɥɚɞɚɝɟɧɬɚ ɢɡ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ. ɍɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨɞɟɪɠɢɬ ɩɟɱɶ ɞɥɹ 
ɧɚɝɪɟɜɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢ ɟɦɤɨɫɬɶ ɞɥɹ ɫɦɟɲɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɫ 
ɝɚɡɨɣɥɟɦ-ɪɟɰɢɪɤɭɥɹɬɨɦ. Ɍɚɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɟɞɩɨɥɨɝɚɟɬ ɫɧɢɠɟɧɢɟ 
ɤɨɤɫɨɨɬɥɨɠɟɧɢɣ ɜ ɡɦɟɟɜɢɤɟ ɩɟɱɢ ɢ ɜ ɬɪɚɧɫɮɟɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ.     
ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɡɚɦɟɞɥɟɧɧɵɦ 
ɤɨɤɫɨɜɚɧɢɟɦ ɢɥɢ ɜɢɫɛɪɟɤɢɧɝɨɦ (7) ɩɭɬɟɦ ɩɨɞɨɝɪɟɜɚ ɫɵɪɶɹ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɤɨɧɜɟɤɬɢɜɧɨɦ ɡɦɟɟɜɢɤɟ ɩɟɱɢ, ɤɨɧɬɚɤɬɚ ɫ ɩɪɨɞɭɤɬɚɦɢ 
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ɤɪɟɤɢɧɝɚ-ɪɟɰɢɪɤɭɥɹɬɨɦ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ, ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɧɚɝɪɟɜɚ ɜ ɪɚɞɢɚɧɬɧɨɦ ɡɦɟɟɜɢɤɟ ɩɟɱɢ ɢ ɩɨɞɚɱɢ ɜ ɪɟɚɤɬɨɪ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ ɞɨ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ ɫ ɩɨɥɭɱɟɧɢɟɦ ɧɚ ɭɫɬɚɧɨɜɤɟ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ (ɍɁɄ) 70-80% ɝɚɡɚ ɢ ɞɢɫɬɢɥɥɹɬɚ ɢ 20-30% ɤɨɤɫɚ ɢ 
ɧɚ ɭɫɬɚɧɨɜɤɟ ɜɢɫɛɪɟɤɢɧɝɚ (ɍȼȻ) - 18-40% ɝɚɡɚ ɢ ɞɢɫɬɢɥɥɹɬɚ ɢ 60-82% 
ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
    ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ ɢ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ 
ɩɟɪɟɪɚɛɨɬɤɟ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɡɦɟɟɜɢɤ ɩɟɱɢ, ɬɪɚɧɫɮɟɪɧɵɣ 
ɬɪɭɛɨɩɪɨɜɨɞ, ɪɟɚɤɬɨɪ ɜɢɫɛɪɟɤɢɧɝɚ ɧɚ ɍȼȻ ɛɵɫɬɪɨ ɡɚɤɨɤɫɨɜɵɜɚɸɬɫɹ ɢ ɞɥɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. 
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    ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ, ɜɤɥɸɱɚɸɳɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ ɫɵɪɶɹ ɜ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɤɨɧɜɟɤɬɢɜɧɨɦ ɡɦɟɟɜɢɤɟ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ, ɫɦɟɲɟɧɢɟ ɫ 
ɪɟɰɢɪɤɭɥɹɬɨɦ, ɩɨɫɥɟɞɭɸɳɢɣ ɧɚɝɪɟɜ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɜ ɪɚɞɢɚɧɬɧɨɦ 
ɡɦɟɟɜɢɤɟ ɩɟɱɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɤɫɨɜɚɧɢɹ ɢ ɩɨɞɚɱɭ ɩɨ ɬɪɚɧɫɮɟɪɧɨɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ ɪɟɚɤɬɨɪ ɧɚ ɤɨɤɫɨɜɚɧɢɟ. 
   Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɜ ɪɟɰɢɪɤɭɥɹɬ ɢɥɢ ɜ 
ɫɦɟɫɶ ɫɵɪɶɹ ɫ ɪɟɰɢɪɤɭɥɹɬɨɦ ɜ ɤɨɥɢɱɟɫɬɜɟ 2-9% ɧɚ ɫɵɪɶɟ.  Ⱦɚɧɧɚɹ ɭɫɬɚɧɨɜɤɚ 
ɫɨɫɬɨɢɬ ɢɡ ɬɢɩɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɭɞɚ ɜɯɨɞɹɬ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɩɟɱɶ ɞɥɹ 
ɧɚɝɪɟɜɚ ɫɵɪɶɹ, ɪɟɚɤɬɨɪ ɫ ɬɪɚɧɫɮɟɪɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɨɦ ɢ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɚɹ 
ɤɨɥɨɧɧɚ. 
   ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɢ ɭɫɬɚɧɨɜɤɢ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɫ 
ɭɬɹɠɟɥɟɧɢɟɦ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɜɨɡɪɚɫɬɚɟɬ ɨɩɚɫɧɨɫɬɶ ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ 
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ɡɦɟɟɜɢɤɚ ɩɟɱɢ ɢ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɭɜɟɥɢɱɟɧɢɹ ɤɨɧɜɟɪɫɢɢ ɫɵɪɶɹ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɫɧɢɠɟɧɢɟ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɢ ɭɜɟɥɢɱɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɚ ɬɚɤɠɟ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɪɚɛɨɬɤɢ ɬɚɤɢɯ ɬɹɠɟɥɵɯ 
ɨɫɬɚɬɤɨɜ ɤɚɤ ɨɬɯɨɞɵ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ. 
Ⱦɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɛɵɫɬɪɵɦ 
ɡɚɤɨɤɫɨɜɵɜɚɧɢɟɦ ɡɦɟɟɜɢɤɨɜ ɧɚ ɷɬɢɯ ɭɫɬɚɧɨɜɤɚɯ ɩɨɞɚɱɭ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɜ 
ɪɟɚɤɬɨɪ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɨ ɫɟɤɰɢɨɧɧɨɦɭ ɬɪɚɧɫɮɟɪɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ, ɧɚɝɪɟɜ 
ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɪɚɡɥɨɠɟɧɢɹ 420-450°ɋ ɩɪɨɜɨɞɹɬ ɜ 
ɪɚɞɢɚɧɬɧɨɦ ɡɦɟɟɜɢɤɟ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ, ɚ ɧɚɝɪɟɜ ɞɨ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ - ɜ ɨɯɥɚɠɞɚɟɦɨɦ ɫɧɚɪɭɠɢ ɫɟɤɰɢɨɧɧɨɦ ɬɪɚɧɫɮɟɪɧɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɭɬɟɦ ɫɦɟɲɟɧɢɹ ɫ ɝɚɡɨɨɛɪɚɡɧɨɣ ɞɨɛɚɜɤɨɣ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɣ 
ɩɪɢɦɟɧɹɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɬɭɸ ɩɚɪɨɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ ɜ ɤɨɥɢɱɟɫɬɜɟ 1-
12% ɧɚ ɫɵɪɶɟ, ɤɨɬɨɪɭɸ ɩɨɞɚɸɬ ɪɚɜɧɨɦɟɪɧɨ ɩɨ ɞɥɢɧɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
ɉɟɱɶ ɞɥɹ ɧɚɝɪɟɜɚ ɫɵɪɶɹ ɫɜɹɡɚɧɚ ɫ ɪɟɚɤɬɨɪɨɦ ɩɪɢ ɩɨɦɨɳɢ ɫɟɤɰɢɨɧɧɨɝɨ 
ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɤɚɠɞɚɹ ɫɟɤɰɢɹ ɤɨɬɨɪɨɝɨ ɫɜɹɡɚɧɚ ɫ ɥɢɧɢɟɣ ɜɜɨɞɚ 
ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢ ɫɧɚɛɠɟɧɚ ɪɭɛɚɲɤɨɣ ɨɯɥɚɠɞɟɧɢɹ, ɫɨɨɛɳɟɧɧɨɣ ɫ 
ɥɢɧɢɟɣ ɩɨɞɚɱɢ ɝɚɡɨɣɥɹ-ɯɥɚɞɚɝɟɧɬɚ ɢɡ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ, ɩɪɢ ɷɬɨɦ 
ɭɫɬɚɧɨɜɤɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨɞɟɪɠɢɬ ɩɟɱɶ ɞɥɹ ɧɚɝɪɟɜɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢ 
ɟɦɤɨɫɬɶ ɞɥɹ ɫɦɟɲɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɫ ɝɚɡɨɣɥɟɦ-ɪɟɰɢɪɤɭɥɹɬɨɦ. 
ȿɦɤɨɫɬɶ ɞɥɹ ɫɦɟɲɟɧɢɹ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɫ ɝɚɡɨɣɥɟɦ-ɪɟɰɢɪɤɭɥɹɬɨɦ 
ɦɨɠɟɬ ɛɵɬɶ ɨɫɧɚɳɟɧɚ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɢ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɢɡɨɛɪɟɬɟɧɢɟɦ ɩɨ ɩɚɬɟɧɬɨɦ  ɊɎ 2282657. 
ɇɚɝɪɟɜ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɟɝɨ ɪɚɡɥɨɠɟɧɢɹ ɜ ɪɚɞɢɚɧɬɧɨɦ 
ɡɦɟɟɜɢɤɟ ɩɟɱɢ (420-450°ɋ) ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɬɟɩɥɨɜɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɩɟɱɶ 
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ɢ ɬɟɦ ɫɚɦɵɦ ɫɧɢɡɢɬɶ ɨɩɚɫɧɨɫɬɶ ɟɟ ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ ɢ ɭɜɟɥɢɱɢɬɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. 
ɇɚɝɪɟɜ ɫɵɪɶɹ ɞɨ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ - ɤɨɤɫɨɜɚɧɢɹ (480-530°ɋ) ɢɥɢ ɜɢɫɛɪɟɤɢɧɝɚ (460-500°ɋ) ɜ 
ɫɟɤɰɢɨɧɧɨɦ ɬɪɚɧɫɮɟɪɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɪɭɛɚɲɤɨɣ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɩɨɞɚɜɚɟɦɨɣ ɪɚɜɧɨɦɟɪɧɨ ɜ ɧɟɫɤɨɥɶɤɢɯ 
ɬɨɱɤɚɯ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɨɤɨɣɧɨɟ, ɭɩɪɚɜɥɹɟɦɨɟ ɜɟɞɟɧɢɟ 
ɷɤɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɪɟɠɢɦɟ ɛɟɡɞɵɦɧɨɝɨ ɨɤɢɫɥɟɧɢɹ 
ɫɵɪɶɹ ɢ ɩɪɹɦɨɣ ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧ ɦɟɠɞɭ ɩɪɨɞɭɤɬɚɦɢ ɨɤɢɫɥɟɧɢɹ ɢ ɫɵɪɶɟɦ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɨɜɨɞɢɬɶ ɧɚɝɪɟɜ ɞɨ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ 
ɩɟɪɟɪɚɛɨɬɤɢ ɜ ɨɛɴɟɦɟ ɩɨɬɨɤɚ ɪɟɚɤɰɢɨɧɧɨɣ ɦɚɫɫɵ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ 
ɨɛɪɚɡɨɜɚɧɢɟ ɤɨɤɫɨɨɬɥɨɠɟɧɢɣ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɧɫɮɟɪɧɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɫɫɦɨɬɪɟɧɧɵɣ ɪɟɠɢɦ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ 
ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ ɤɨɧɜɟɪɫɢɟɣ ɫɵɪɶɹ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɛɪɚɡɨɜɚɧɢɸ ɧɚ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɯɥɚɠɞɚɟɦɨɝɨ ɫɧɚɪɭɠɢ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɡɚɳɢɬɧɨɝɨ ɫɥɨɹ ɢɡ ɬɜɟɪɞɵɯ ɡɚɫɬɵɜɲɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɬɢɩɚ ɚɫɮɚɥɶɬɟɧɨɜ), 
ɱɬɨ ɫɧɢɠɚɟɬ ɨɩɚɫɧɨɫɬɶ ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɟɠɪɟɦɨɧɬɧɨɝɨ ɩɪɨɛɟɝɚ ɞɨ ɩɥɚɧɨɜɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɭɫɬɚɧɨɜɨɤ ɁɄ ɢ ȼȻ. 
Ɍɚɤɠɟ ɩɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɧɭ 
ɭɫɬɚɧɨɜɤɭ ɤɚɤ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɬɚɤ ɢ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɜɢɫɛɪɟɤɢɧɝɚ, ɬ.ɟ. ɨɛɥɚɞɚɟɬ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ. 
ɉɚɬɟɧɬ ɊɎ№ 2272063 
 
ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ - 
ɜɢɫɛɪɟɤɢɧɝ, ɜɤɥɸɱɚɸɳɢɣ ɧɚɝɪɟɜ ɧɟɮɬɹɧɨɝɨ ɨɫɬɚɬɤɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 
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ɜɢɫɛɪɟɤɢɧɝɚ (450-485°ɋ), ɜɵɞɟɪɠɤɭ ɩɪɨɞɭɤɬɨɜ ɜɢɫɛɪɟɤɢɧɝɚ ɜ 
ɚɞɢɚɛɚɬɢɱɟɫɤɨɦ ɪɟɚɤɬɨɪɟ ɫ ɩɨɥɭɱɟɧɢɟɦ ɝɚɡɚ, ɛɟɧɡɢɧɨɜɵɯ ɮɪɚɤɰɢɣ ɢ ɨɫɬɚɬɤɚ 
ɜɢɫɛɪɟɤɢɧɝɚ. 
 
  
Ɋɢɫɭɧɨɤ  1.3.1 
 
    ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɫɩɨɫɨɛɟ ɩɪɨɰɟɫɫ ɜɢɫɛɪɟɤɢɧɝɚ ɩɪɨɜɨɞɹɬ ɜ ɬɪɭɛɱɚɬɨɦ 
ɪɟɚɤɬɨɪɟ ɚɧɚɥɨɝɢɱɧɨ ɩɪɨɜɟɞɟɧɢɸ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɩɨɫɨɛɚ ɜ ɬɪɚɧɫɮɟɪɧɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ ɢɡɜɟɫɬɧɨɟ ɢɡɨɛɪɟɬɟɧɢɟ ɬɚɤɠɟ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɫɧɢɠɟɧɢɟ 
ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ ɪɟɚɤɬɨɪɚ. ɗɬɚ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɜ ɢɡɜɟɫɬɧɨɦ ɢɡɨɛɪɟɬɟɧɢɢ ɡɚ 
ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɜɫɥɟɞɫɬɜɢɟ ɦɚɥɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɵ 
ɪɟɚɤɬɨɪɚ.  
    ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɋɵɪɶɟ  
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɜɚɸɬ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɤɨɧɜɟɤɬɢɜɧɨɦ ɡɦɟɟɜɢɤɟ  ɩɟɱɢ  
ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 350-380°ɋ ɢ ɩɨɞɚɸɬ ɜɦɟɫɬɟ ɫ ɝɚɡɨɣɥɟɦ-ɪɟɰɢɪɤɭɥɹɬɨɦ  ɜ 
ɟɦɤɨɫɬɶ, ɝɞɟ ɨɧɢ ɫɦɟɲɢɜɚɸɬɫɹ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ. ȼɬɨɪɢɱɧɨɟ ɫɵɪɶɟ  
ɩɨɞɚɸɬ ɱɟɪɟɡ ɪɚɞɢɚɧɬɧɵɣ ɡɦɟɟɜɢɤ  ɩɟɱɢ , ɝɞɟ ɨɧɨ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 420-450°ɋ - 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɪɚɡɥɨɠɟɧɢɹ ɫɵɪɶɹ, ɜ ɫɟɤɰɢɸ ɬɪɚɧɫɮɟɪɧɨɝɨ 
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ɬɪɭɛɨɩɪɨɜɨɞɚ  ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɪɭɛɚɲɤɨɣ , ɝɞɟ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ, ɩɨɞɚɜɚɟɦɨɣ ɩɨ ɤɨɥɥɟɤɬɨɪɭ , ɨɧɨ ɪɚɡɨɝɪɟɜɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 
ɤɨɤɫɨɜɚɧɢɹ 485-530°ɋ (ɟɫɥɢ ɩɪɨɰɟɫɫ ɧɚɩɪɚɜɥɟɧ ɧɚ ɩɨɥɭɱɟɧɢɟ ɞɢɫɬɢɥɥɹɬɨɜ 
ɢɥɢ ɤɨɤɫɚ) ɢɥɢ ɬɟɦɩɟɪɚɬɭɪɵ  ɜɢɫɛɪɟɤɢɧɝɚ 460-500°ɋ (ɟɫɥɢ ɩɪɨɰɟɫɫ ɧɚɩɪɚɜɥɟɧ 
ɧɚ ɩɨɥɭɱɟɧɢɟ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ) ɢ ɞɚɥɟɟ - ɜ ɤɨɧɭɫɧɭɸ ɱɚɫɬɶ  ɪɟɚɤɬɨɪɚ . 
ȼɨɡɞɭɯ  ɢ ɯɢɦɨɱɢɳɟɧɧɭɸ ɜɨɞɭ  ɜ ɡɚɞɚɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɩɨɞɨɝɪɟɜɚɸɬ 
ɜ ɡɦɟɟɜɢɤɟ ɩɟɱɢ  ɢ ɜ ɜɢɞɟ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɨɞɚɸɬ ɩɨ ɤɨɥɥɟɤɬɨɪɭ  ɜ 
ɫɟɤɰɢɢ ɨɯɥɚɠɞɚɟɦɨɝɨ ɫɧɚɪɭɠɢ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ . Ʉɨɥɢɱɟɫɬɜɨ 
ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ (1-12%) ɪɟɝɭɥɢɪɭɸɬ ɩɨ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɩɪɨɞɭɤɬɚ ɜ ɤɨɧɤɪɟɬɧɨɣ ɫɟɤɰɢɢ ɨɯɥɚɠɞɚɟɦɨɝɨ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
ɢɥɢ ɤɨɧɭɫɧɨɣ ɱɚɫɬɢ ɪɟɚɤɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɹ ɪɚɜɧɨɦɟɪɧɵɣ ɩɨɞɴɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɛɨɥɟɟ 50°ɋ ɜ ɱɚɫ. 
ȼ ɪɟɚɤɬɨɪɟ  ɡɚ ɫɱɟɬ ɚɤɤɭɦɭɥɢɪɨɜɚɧɧɨɝɨ ɬɟɩɥɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɬɟɩɥɨɩɨɞɜɨɞɚ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ ɱɚɫɬɢ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɬɟɪɦɨɞɟɫɬɪɭɤɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɤɪɟɤɢɧɝɚ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɝɚɡɚ, ɛɟɧɡɢɧɚ, ɥɟɝɤɨɝɨ ɢ ɬɹɠɟɥɨɝɨ ɝɚɡɨɣɥɟɣ, ɤɨɤɫɚ ɢɥɢ 
ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. ɉɪɢ ɡɚɦɟɞɥɟɧɧɨɦ ɤɨɤɫɨɜɚɧɢɢ ɤɨɤɫɨɜɵɣ ɩɢɪɨɝ ɨɫɬɚɟɬɫɹ ɜ 
ɪɟɚɤɬɨɪɟ, ɚ ɨɫɬɚɥɶɧɵɟ ɩɪɨɞɭɤɬɵ ɩɨɤɢɞɚɸɬ ɪɟɚɤɬɨɪ ɢ ɩɨ ɲɥɟɦɨɜɨɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ  ɩɨɫɬɭɩɚɸɬ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ  ɧɚ ɪɚɡɞɟɥɟɧɢɟ ɩɨ 
ɤɨɦɩɨɧɟɧɬɚɦ. ɉɪɢ ɜɢɫɛɪɟɤɢɧɝɟ ɩɪɨɞɭɤɬɵ ɤɪɟɤɢɧɝɚ ɜ ɠɢɞɤɨɣ ɮɚɡɟ ɬɚɤɠɟ ɩɨ 
ɲɥɟɦɨɜɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ  ɩɨɫɬɭɩɚɸɬ ɜ ɤɨɥɨɧɧɭ  ɧɚ ɪɚɡɞɟɥɟɧɢɟ. 
ɋ ɜɟɪɯɚ ɤɨɥɨɧɧɵ  ɨɬɛɢɪɚɸɬ ɝɚɡ, ɩɚɪɵ ɛɟɧɡɢɧɚ ɢ ɜɨɞɵ , ɫɛɨɤɭ - ɝɚɡɨɣɥɶ , 
ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ , ɝɚɡɨɣɥɶ-ɪɟɰɢɪɤɭɥɹɬ , ɤɭɛɨɜɵɣ ɨɫɬɚɬɨɤ - ɤɨɦɩɨɧɟɧɬ 
ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ , ɝɚɡɨɣɥɶ-ɯɥɚɞɚɝɟɧɬ , ɚ ɱɚɫɬɶ ɨɯɥɚɠɞɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ , 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɪɟɤɬɢɮɢɤɚɰɢɢ ɜɨɡɜɪɚɳɚɸɬ ɜ ɤɨɥɨɧɧɭ. 
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Ƚɚɡɨɣɥɶ , ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɤɚɱɟɫɬɜɟ ɯɥɚɞɚɝɟɧɬɚ, ɜɵɜɨɞɹɬ ɢɡ ɤɨɥɨɧɧɵ , 
ɨɯɥɚɠɞɚɸɬ ɜɨɞɨɣ  ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ - ɯɨɥɨɞɢɥɶɧɢɤɟ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ 
ɛɨɥɟɟ 160°ɋ ɢ ɧɚɩɪɚɜɥɹɸɬ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ ɩɨ ɤɨɥɥɟɤɬɨɪɭ  ɜ 
ɪɭɛɚɲɤɢ ɨɯɥɚɠɞɟɧɢɹ ɫɟɤɰɢɣ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɚ ɡɚɬɟɦ 
ɜɨɡɜɪɚɳɚɸɬ ɜ ɤɨɥɨɧɧɭ . ɉɨɞɚɱɚ ɯɥɚɞɝɟɧɬɚ ɫɢɧɯɪɨɧɢɡɢɪɨɜɚɧɚ ɫ ɩɨɞɚɱɟɣ 
ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɜ ɷɬɭ ɠɟ ɫɟɤɰɢɸ ɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɤɨɥɥɟɤɬɨɪɚ 
ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɟɤɪɚɳɚɸɬ ɩɨɞɚɱɭ ɯɥɚɞɚɝɟɧɬɚ ɜ ɪɭɛɚɲɤɭ ɨɯɥɚɠɞɟɧɢɹ 
. 
Ɏɚɡɨɜɵɣ ɫɨɫɬɚɜ ɪɟɚɤɰɢɨɧɧɨɣ ɦɚɫɫɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɟɟ ɜɵɫɨɬɟ, ɩɟɪɟɩɚɞɭ 
ɞɚɜɥɟɧɢɹ, ɞɚɧɧɵɦ ɚɧɚɥɢɡɚ ɠɢɞɤɨɣ ɮɚɡɵ ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ ɩɪɢ ɜɜɨɞɟ ɜɨɞɹɧɨɝɨ 
ɩɚɪɚ ɢɥɢ ɚɡɨɬɚ ɜ ɪɟɚɤɬɨɪ ɢ ɜɵɯɨɞɭ ɷɬɨɝɨ ɩɨɬɨɤɚ ɢɡ ɧɟɝɨ. ɂɫɱɟɡɧɨɜɟɧɢɟ 
ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɨɛɪɚɡɨɜɚɧɢɢ ɤɨɤɫɨɜɨɝɨ ɩɢɪɨɝɚ. ɉɨɫɥɟ 
ɩɪɨɩɚɪɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɨɜɨɝɨ ɩɢɪɨɝɚ ɨɬɤɪɵɜɚɸɬ ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ 
ɥɸɤɢ ɪɟɚɤɬɨɪɚ ɢ ɩɪɨɢɡɜɨɞɹɬ ɝɢɞɪɨɜɵɝɪɭɡɤɭ ɤɨɤɫɚ ɧɚ ɩɪɢɤɚɦɟɪɧɭɸ 
ɩɥɨɳɚɞɤɭ. ɉɨɫɥɟ ɨɬɛɨɪɚ ɩɪɨɛ ɢ ɚɧɚɥɢɡɚ ɤɨɤɫɚ ɤɨɪɪɟɤɬɢɪɭɸɬ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɫɥɟɞɭɸɳɟɝɨ ɰɢɤɥɚ ɤɨɤɫɨɜɚɧɢɹ. 
ɉɪɨɰɟɫɫ ɜɢɫɛɪɟɤɢɧɝɚ ɪɟɝɭɥɢɪɭɸɬ ɩɨ ɦɢɧɢɦɚɥɶɧɨɣ ɜɹɡɤɨɫɬɢ ɤɭɛɨɜɨɝɨ 
ɨɫɬɚɬɤɚ  ɫ ɧɢɡɚ ɤɨɥɨɧɧɵ . 
ɋɟɤɰɢɹ ɨɯɥɚɠɞɚɟɦɨɝɨ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɪɚɛɨɬɚɟɬ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɨɬɨɤ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɱɟɪɟɡ ɮɥɚɧɟɰ  ɩɨɫɬɭɩɚɟɬ ɜ 
ɩɟɪɜɭɸ ɫɟɤɰɢɸ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɤɭɞɚ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɡɚɩɨɪɧɨɝɨ 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ  ɩɨ ɥɢɧɢɢ ɜɜɨɞɹɬ ɩɚɪɨɜɨɡɞɭɲɧɭɸ ɫɦɟɫɶ ɜ ɡɚɞɚɧɧɨɦ 
ɤɨɥɢɱɟɫɬɜɟ. ȼ ɩɪɢɫɭɬɫɬɜɢɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɩɪɨɢɫɯɨɞɢɬ ɛɟɡɞɵɦɧɵɣ 
ɷɤɡɨɬɟɪɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɤɢɫɥɟɧɢɹ ɱɚɫɬɢ ɫɵɪɶɹ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɬɨɤɚ 
ɩɨɜɵɲɚɟɬɫɹ ɞɨ ɡɚɞɚɧɧɨɣ ɞɥɹ ɞɚɧɧɨɣ ɫɟɤɰɢɢ, ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɪɟɝɭɥɢɪɭɸɬ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɬɨɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɟɤɰɢɢ, ɤɨɬɨɪɭɸ 
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ɡɚɦɟɪɹɸɬ ɬɟɪɦɨɩɚɪɨɣ . Ƚɚɡɨɣɥɶ-ɯɥɚɞɝɟɧɬ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟ ɛɨɥɟɟ 160°ɋ 
ɩɨɫɬɭɩɚɟɬ ɜ ɪɭɛɚɲɤɭ  ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ , ɜɵɯɨɞɢɬ ɧɚɝɪɟɬɵɦ ɱɟɪɟɡ 
ɜɵɩɭɫɤɧɨɣ ɩɚɬɪɭɛɨɤ ɢ ɞɚɥɟɟ - ɜ ɤɨɥɨɧɧɭ . 
ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɭɞɪɨɧ ɩɥɨɬɧɨɫɬɶɸ 998 ɤɝ/ɦ3, 
ɤɨɤɫɭɟɦɨɫɬɶɸ 13%, ɭɫɥɨɜɧɨɣ ɜɹɡɤɨɫɬɶɸ ɩɪɢ 80°ɋ - 250. Ɋɟɰɢɪɤɭɥɹɬ - 
ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ (ɩɥɨɬɧɨɫɬɶɸ 850 ɤɝ/ɦ3, ɤɨɤɫɭɟɦɨɫɬɶɸ 0,3%) ɜɡɹɬ ɬɨɥɶɤɨ ɜ 
ɢɡɜɟɫɬɧɨɦ ɫɩɨɫɨɛɟ ɞɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɪɟɰɢɪɤɭɥɹɰɢɢ (Ʉɪ) ɪɚɜɧɵɦ 1,2. ȼ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɩɨɫɨɛɟ Ʉɪ=1,0. 
Ɂɚɜɟɪɲɟɧɢɟɦ ɨɩɵɬɚ ɩɪɢɧɹɥɢ ɩɨɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜ ɩɟɱɢ 
ɧɚɝɪɟɜɚ ɫɵɪɶɹ ɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɧɚ 25% ɨɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ. 
ɉɟɪɜɨɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɫɵɪɶɟɜɭɸ ɩɟɱɶ ɫɨɫɬɚɜɥɹɥɨ 2 Ɇɉɚ, ɧɚ 
ɜɯɨɞɟ ɜ ɬɪɚɧɫɮɟɪɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɪɚɜɧɹɥɨɫɶ ɞɚɜɥɟɧɢɸ ɜ ɪɟɚɤɬɨɪɟ - 0,2 Ɇɉɚ. 
ɇɚɱɚɥɨ ɢ ɤɨɧɟɰ ɫɬɚɞɢɢ ɤɨɤɫɨɜɚɧɢɹ ɢɥɢ ɜɢɫɛɪɟɤɢɧɝɚ ɜ ɪɟɚɤɬɨɪɟ ɨɩɪɟɞɟɥɹɥɢ 
ɩɨ ɞɢɧɚɦɢɤɟ ɩɨɫɬɭɩɥɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɩɪɨɰɟɫɫɚ - ɞɢɫɬɢɥɥɹɬɚ ɢ ɝɚɡɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɫɟɩɚɪɚɬɨɪ-ɩɪɢɟɦɧɢɤ ɢ ɝɚɡɨɜɵɟ ɱɚɫɵ. 
Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɨɩɵɬɧɵɯ ɩɪɨɛɟɝɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɛɟɝɚ ɫɵɪɶɟɜɨɣ ɩɟɱɢ ɢ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨ 
ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɫɩɨɫɨɛɭ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɩɪɟɜɵɲɚɟɬ 
ɢɡɜɟɫɬɧɵɟ ɫɩɨɫɨɛɵ ɧɚ 60-80%. Ʉɪɨɦɟ ɬɨɝɨ, ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɫɩɨɫɨɛɭ ɩɭɬɟɦ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ ɢ ɫɨɫɬɚɜɚ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɭɞɚɟɬɫɹ ɭɩɪɚɜɥɹɬɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɫɬɚɞɢɢ ɤɨɤɫɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɨɤɪɚɳɚɬɶ ɜ 2,5-4,3 
ɪɚɡɚ ɜɪɟɦɹ ɤɨɤɫɨɜɚɧɢɹ ɩɪɢ ɦɨɧɨɥɢɬɧɨɦ ɢ ɜ 6 ɪɚɡ ɩɪɢ «ɡɟɪɧɢɫɬɨɦ» ɚɝɪɟɝɚɬɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɤɨɤɫɨɜɨɝɨ ɩɢɪɨɝɚ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɜɟɥɢɱɢɧɵ ɫɨɞɟɪɠɚɧɢɹ ɥɟɬɭɱɢɯ 
ɜɟɳɟɫɬɜ ɜ ɤɨɤɫɨɜɨɦ ɩɢɪɨɝɟ ɜ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɧɟ ɜɵɲɟ, ɱɟɦ ɜ ɢɡɜɟɫɬɧɨɦ 
ɫɩɨɫɨɛɟ (5,5<7,2; 4<7,2). ɉɪɢ ɷɬɨɦ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɩɨɫɨɛɟ ɭɞɚɟɬɫɹ 
ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɞɢɫɬɢɥɥɹɬɚ ɧɚ 7-14,6% ɧɚ ɫɵɪɶɟ, ɫɧɢɡɢɬɶ ɜɵɯɨɞ ɤɨɤɫɚ ɧɚ 9-
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13% ɧɚ ɫɵɪɶɟ. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɡɟɪɧɢɫɬɨɝɨ ɤɨɤɫɨɜɨɝɨ ɩɢɪɨɝɚ ɨɧ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ, 
ɉɨ ɩɪɟɞɥɚɝɚɟɦɨɦɭ ɫɩɨɫɨɛɭ- ɜɢɫɛɪɟɤɢɧɝɭ ɭɞɚɟɬɫɹ ɩɨɥɭɱɢɬɶ 83-90% ɧɚ 
ɫɵɪɶɟ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɦɚɪɤɢ Ɇ 100 ɫ ɭɫɥɨɜɧɨɣ ɜɹɡɤɨɫɬɶɸ ɩɪɢ 80°ɋ ɦɟɧɟɟ 
16°ȿ ɢ ɞɢɫɬɢɥɥɹɬɵ-ɫɵɪɶɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɵɟ ɫɩɨɫɨɛ ɢ ɭɫɬɚɧɨɜɤɚ ɩɨɡɜɨɥɹɸɬ ɭɜɟɥɢɱɢɬɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɛɟɝɚ ɡɦɟɟɜɢɤɚ ɩɟɱɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 60%, ɫɨɤɪɚɬɢɬɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɚɞɢɢ ɤɨɤɫɨɜɚɧɢɹ ɜ 2,5-6 ɪɚɡ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɦ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɞɢɫɬɢɥɥɹɬɚ ɤɨɤɫɨɜɚɧɢɹ 
ɧɚ 7-14,6% ɧɚ ɫɵɪɶɟ, ɫɧɢɡɢɬɶ ɜɵɯɨɞ ɤɨɤɫɚ ɧɚ 9-13% ɧɚ ɫɵɪɶɟ, ɚ ɩɪɢ 
ɩɟɪɟɪɚɛɨɬɤɟ ɩɨ ɜɚɪɢɚɧɬɭ ɜɢɫɛɪɟɤɢɧɝɚ - ɩɨɥɭɱɢɬɶ ɤɨɬɟɥɶɧɨɟ ɬɨɩɥɢɜɨ ɢ ɫɵɪɶɟ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ.  
Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɟɞɥɚɝɚɟɦɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɭɧɢɜɟɪɫɚɥɶɧɵ, ɬɚɤ 
ɤɚɤ ɢɯ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɧɚ ɨɞɧɨɣ ɭɫɬɚɧɨɜɤɟ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɤɚɤ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɥɢ ɞɢɫɬɢɥɥɹɬɨɜ, ɬɚɤ 
ɢ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ. 
ɋɪɟɞɢ ɩɪɨɱɢɯ ɩɪɟɢɦɭɳɟɫɬɜ ɩɪɟɞɥɚɝɚɟɦɵɯ ɪɟɲɟɧɢɣ ɨɬɦɟɬɢɦ 
ɜɨɡɦɨɠɧɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɨɬɯɨɞɨɜ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɬɚɤɢɯ, ɧɚɩɪɢɦɟɪ, ɤɚɤ 
ɧɟɮɬɟɲɥɚɦ ɢ ɚɫɮɚɥɶɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɫɲɢɪɢɬɶ ɫɵɪɶɟɜɵɟ ɪɟɫɭɪɫɵ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɢ ɪɟɲɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɤɪɚɳɟɧɢɟɦ ɨɛɴɟɦɨɜ ɧɟɮɬɟɨɬɯɨɞɨɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ 
ɦɟɯɩɪɢɦɟɫɹɦɢ. 
ɂɡɜɟɫɬɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɡ 
ɪɟɚɤɬɨɪɨɜ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɛɭɪɢɥɶɧɭɸ ɲɬɚɧɝɭ ɫ 
ɝɢɞɪɨɪɟɡɚɤɨɦ ɢ ɜɟɪɬɥɸɝɨɦ, ɫɨɨɛɳɚɸɳɢɦɢɫɹ ɫ ɫɢɫɬɟɦɨɣ ɩɨɞɜɨɞɚ ɜɨɞɵ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɦɟɯɚɧɢɡɦɵ ɜɪɚɳɟɧɢɹ ɢ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɚɧɝɢ (2). 
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ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɨɬɤɪɵɬɨɦ ɜɟɪɯɧɟɦ 
ɥɸɤɟ ɪɟɚɤɬɨɪɚ, ɜ ɩɪɨɰɟɫɫɟ ɝɢɞɪɨɭɞɚɥɟɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ 
ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ, ɩɪɨɢɫɯɨɞɢɬ ɜɵɧɨɫ ɚɷɪɨɡɨɥɹ, ɜ ɜɢɞɟ ɤɨɤɫɨɜɵɯ 
ɱɚɫɬɢɰ ɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ ɚɬɦɨɫɮɟɪɭ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. 
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 ɂɡɜɟɫɬɧɚ  ɭɫɬɚɧɨɜɤɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɡ 
ɪɟɚɤɬɨɪɨɜ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɦɟɯɚɧɢɡɦɵ ɜɪɚɳɟɧɢɹ ɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɛɭɪɢɥɶɧɨɣ ɲɬɚɧɝɢ, ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧ ɧɚ 
ɜɟɪɬɥɸɝɟ, ɫɨɨɛɳɚɸɳɟɦɫɹ ɫ ɫɢɫɬɟɦɨɣ ɩɨɞɜɨɞɚ ɜɨɞɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɧɚ 
ɧɢɠɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɡɚɤ, ɩɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɤɚ ɫɧɚɛɠɟɧɚ 
ɪɚɫɩɵɥɢɬɟɥɟɦ, ɜɵɩɨɥɧɟɧɧɵɦ ɜ ɜɢɞɟ ɫɧɚɛɠɟɧɧɨɣ ɮɨɪɫɭɧɤɚɦɢ ɨɛɟɱɚɣɤɢ, 
ɨɯɜɚɬɵɜɚɸɳɟɣ ɲɬɚɧɝɭ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɨɥɶɰɟɜɨɝɨ ɡɚɡɨɪɚ ɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɫ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɩɟɪɟɦɟɳɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɬɚɧɝɢ ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ 
ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ ɪɚɫɩɵɥɢɬɟɥɹ, 
ɜɵɩɨɥɧɟɧɧɨɝɨ ɜ ɜɢɞɟ ɨɛɟɱɚɣɤɢ, ɨɯɜɚɬɵɜɚɸɳɟɣ ɲɬɚɧɝɭ, ɩɟɪɟɞ 
ɝɢɞɪɨɭɞɚɥɟɧɢɟɦ ɤɨɤɫɚ ɞɥɹ ɨɬɤɪɵɬɢɹ ɜɟɪɯɧɟɝɨ ɥɸɤɚ ɢ ɞɥɹ ɟɝɨ ɡɚɤɪɵɬɢɹ ɩɨɫɥɟ 
ɝɢɞɪɨɭɞɚɥɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɩɟɪɚɰɢɹ ɩɨ 
ɦɨɧɬɚɠɭ ɢ ɞɟɦɨɧɬɚɠɭ ɪɚɫɩɵɥɢɬɟɥɹ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ 
ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɨɜ ɤɨɤɫɨɜɚɧɢɹ. 
ɇɟɨɛɯɨɞɢɦɨ ɧɨɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ, ɧɚɩɪɚɜɥɟɧɧɨɟ ɧɚ ɭɥɭɱɲɟɧɢɟ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɩɪɢ 
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ɝɢɞɪɨɭɞɚɥɟɧɢɢ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɨɜ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɫɨɤɪɚɳɟɧɢɟɦ ɜɪɟɦɟɧɢ ɧɚ ɟɟ ɩɪɨɜɟɞɟɧɢɟ. 
ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɭɫɬɚɧɨɜɤɟ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɨɜ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ, ɨɛɟɱɚɣɤɚ, ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɞɢɚɦɟɬɪɚ 
ɝɢɞɪɨɪɟɡɚɤɚ, ɫɨɟɞɢɧɟɧɚ ɫ ɩɚɪɨɫɬɪɭɣɧɵɦ ɚɩɩɚɪɚɬɨɦ, ɨɫɧɚɳɟɧɧɵɦ ɥɢɧɢɹɦɢ 
ɩɨɞɜɨɞɚ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɨɬɜɨɞɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɩɪɢ ɷɬɨɦ ɩɨɫɥɟɞɧɹɹ 
ɫɨɟɞɢɧɟɧɚ ɫ ɥɢɧɢɟɣ ɩɪɨɞɭɤɬɨɜ ɩɪɨɩɚɪɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɚ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɨɣ ɫ ɛɥɨɤɨɦ ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɵɯ 
ɜɵɛɪɨɫɨɜ. ɉɪɟɞɭɫɦɨɬɪɟɧɨ ɦɟɠɞɭ ɪɟɚɤɬɨɪɨɦ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɢ 
ɨɛɟɱɚɣɤɨɣ ɭɫɬɚɧɨɜɢɬɶ ɲɢɛɟɪɧɭɸ ɡɚɞɜɢɠɤɭ ɫ ɩɪɢɜɨɞɨɦ. 
ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɚ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ  ɜɤɥɸɱɚɟɬ ɛɭɪɢɥɶɧɭɸ ɲɬɚɧɝɭ, ɧɚ ɧɢɠɧɟɦ ɤɨɧɰɟ 
ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧ ɝɢɞɪɨɪɟɡɚɤ  ɫ ɛɭɪɢɥɶɧɵɦɢ ɫɨɩɥɚɦɢ  ɢ ɪɟɠɭɳɢɦɢ ɫɨɩɥɚɦɢ 
. Ȼɭɪɢɥɶɧɚɹ ɲɬɚɧɝɚ  ɫɧɚɛɠɟɧɚ ɨɛɟɱɚɣɤɨɣ , ɨɯɜɚɬɵɜɚɸɳɟɣ ɟɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 
ɤɨɥɶɰɟɜɨɝɨ ɡɚɡɨɪɚ ɢ ɫɨɟɞɢɧɟɧɧɨɣ ɥɢɧɢɟɣ  ɫ ɩɚɪɨɫɬɪɭɣɧɵɦ ɚɩɩɚɪɚɬɨɦ , 
ɨɫɧɚɳɟɧɧɵɦ ɥɢɧɢɟɣ ɩɨɞɜɨɞɚ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɥɢɧɢɟɣ ɨɬɜɨɞɚ ɩɚɪɨɝɚɡɨɜɨɣ 
ɫɦɟɫɢ , ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɥɢɧɢɟɣ ɨɬɜɨɞɚ ɩɪɨɞɭɤɬɨɜ ɩɪɨɩɚɪɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ 
ɤɨɤɫɚ  ɢɡ ɪɟɚɤɬɨɪɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ  ɢ ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɛɥɨɤ 
ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ. Ɇɟɠɞɭ ɪɟɚɤɬɨɪɨɦ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ  
ɢ ɨɛɟɱɚɣɤɨɣ  ɪɚɡɦɟɳɟɧɚ ɲɢɛɟɪɧɚɹ ɡɚɞɜɢɠɤɚ  ɫ ɩɪɢɜɨɞɨɦ . ȼɟɪɯɧɢɦ ɤɨɧɰɨɦ 
ɛɭɪɢɥɶɧɚɹ ɲɬɚɧɝɚ  ɡɚɤɪɟɩɥɟɧɚ ɧɚ ɜɟɪɬɥɸɝɟ , ɫɨɟɞɢɧɟɧɧɨɦ ɱɟɪɟɡ ɛɭɪɨɜɨɣ 
ɪɭɤɚɜ ɫ ɬɪɭɛɨɩɪɨɜɨɞɨɦ  ɩɨɞɚɱɢ ɜɨɞɵ ɨɬ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ . Ⱦɥɹ 
ɜɪɚɳɟɧɢɹ ɛɭɪɢɥɶɧɨɣ ɲɬɚɧɝɢ  ɢɦɟɟɬɫɹ ɪɨɬɨɪ  ɫ ɩɪɢɜɨɞɨɦ , ɚ ɞɥɹ ɟɟ ɩɨɞɴɟɦɚ-
ɨɩɭɫɤɚɧɢɹ - ɥɟɛɟɞɤɚ  ɫ ɩɪɢɜɨɞɨɦ . 
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Ⱦɥɹ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɚ ɜ ɪɟɚɤɬɨɪɟ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ  
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɥɢɧɢɹ  ɩɨɞɚɱɢ ɜ ɧɟɝɨ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɥɢɧɢɹ  ɩɨɞɚɱɢ ɜɨɞɵ. 
ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɝɢɞɪɨɭɞɚɥɟɧɢɹ ɤɨɤɫ ɜ ɪɟɚɤɬɨɪɟ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ  ɨɯɥɚɠɞɚɸɬ ɫɧɚɱɚɥɚ ɜɨɞɹɧɵɦ ɩɚɪɨɦ, ɡɚɬɟɦ ɜɨɞɨɣ, ɩɪɢ ɷɬɨɦ 
ɩɪɨɞɭɤɬɵ ɩɪɨɩɚɪɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɚ ɨɬɜɨɞɹɬ ɧɚ ɛɥɨɤ 
ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɩɟɪɚɰɢɢ ɨɯɥɚɠɞɟɧɢɹ 
ɤɨɤɫɚ ɜ ɪɟɚɤɬɨɪɟ  ɜɤɥɸɱɚɸɬ ɩɪɢɜɨɞ  ɲɢɛɟɪɧɨɣ ɡɚɞɜɢɠɤɢ  ɢ ɨɬɤɪɵɜɚɸɬ ɜɟɪɯ 
ɪɟɚɤɬɨɪɚ. Ɂɚɬɟɦ ɜɤɥɸɱɚɸɬ ɩɪɢɜɨɞ  ɥɟɛɟɞɤɢ  ɢ ɨɩɭɫɤɚɸɬ ɛɭɪɢɥɶɧɭɸ ɲɬɚɧɝɭ  ɫ 
ɝɢɞɪɨɪɟɡɚɤɨɦ ɜ ɪɟɚɤɬɨɪ, ɜɤɥɸɱɚɸɬ ɩɪɢɜɨɞ  ɪɨɬɨɪɚ  ɢ ɩɨɞɚɸɬ ɜɨɞɭ ɩɨɞ 
ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ  ɱɟɪɟɡ ɛɭɪɨɜɨɣ ɪɭɤɚɜ, ɜɟɪɬɥɸɝ ɢ 
ɛɭɪɢɥɶɧɭɸ ɲɬɚɧɝɭ ɜ ɝɢɞɪɨɪɟɡɚɤ. ȼɪɚɳɚɹ ɢ ɩɟɪɟɦɟɳɚɹ ɝɢɞɪɨɪɟɡɚɤ  ɜ ɪɟɚɤɬɨɪɟ 
, ɫɧɚɱɚɥɚ ɫ ɩɨɦɨɳɶɸ ɛɭɪɢɥɶɧɵɯ ɫɨɩɟɥ  ɩɪɨɢɡɜɨɞɹɬ ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧɵ ɜ 
ɦɚɫɫɢɜɟ ɤɨɤɫɚ, ɡɚɬɟɦ ɜɵɤɥɸɱɚɸɬ ɜɵɫɨɤɨɧɚɩɨɪɧɵɣ ɜɨɞɹɧɨɣ ɧɚɫɨɫ ɢ 
ɝɢɞɪɨɪɟɡɚɤ  ɜɵɜɨɞɹɬ ɡɚ ɩɪɟɞɟɥɵ ɫɤɜɚɠɢɧɵ. ɉɨɫɥɟ ɱɟɝɨ ɩɟɪɟɤɥɸɱɚɸɬ 
ɝɢɞɪɨɪɟɡɚɤ  ɧɚ «ɪɟɡɤɭ» ɤɨɤɫɚ ɫ ɩɨɦɨɳɶɸ ɪɟɠɭɳɢɯ ɫɨɩɟɥ  ɢ ɨɩɭɫɤɚɸɬ ɟɝɨ 
ɨɛɪɚɬɧɨ ɜ ɪɟɚɤɬɨɪ, ɜɤɥɸɱɚɸɬ ɜɵɫɨɤɨɧɚɩɨɪɧɵɣ ɜɨɞɹɧɨɣ ɧɚɫɨɫ ɢ ɩɨɞɚɸɬ ɜɨɞɭ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ  ɱɟɪɟɡ ɛɭɪɨɜɨɣ ɪɭɤɚɜ, ɜɟɪɬɥɸɝ  ɢ 
ɛɭɪɢɥɶɧɭɸ ɲɬɚɧɝɭ  ɜ ɝɢɞɪɨɪɟɡɚɤ. ȼɪɚɳɚɹ ɢ ɩɟɪɟɦɟɳɚɹ ɝɢɞɪɨɪɟɡɚɤ, 
ɩɪɨɢɡɜɨɞɹɬ ɪɚɡɪɭɲɟɧɢɟ ɦɚɫɫɢɜɚ ɤɨɤɫɚ ɜ ɪɟɚɤɬɨɪɟ  ɢɫɬɟɤɚɸɳɢɦɢ ɢɡ ɪɟɠɭɳɢɯ 
ɫɨɩɟɥ  ɜɵɫɨɤɨɧɚɩɨɪɧɵɦɢ ɜɨɞɹɧɵɦɢ ɫɬɪɭɹɦɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɚɪɨɝɚɡɨɜɚɹ 
ɫɦɟɫɶ ɫ ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɚɬɦɨɫɮɟɪɭ ɜɟɳɟɫɬɜɚɦɢ ,ɧɟɢɡɛɟɠɧɨ ɜɵɞɟɥɹɸɳɢɦɢɫɹ 
ɩɪɢ ɝɢɞɪɨɭɞɚɥɟɧɢɢ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɚ, ɩɨɫɬɭɩɚɹ ɜ ɨɛɟɱɚɣɤɭ, ɨɬɫɚɫɵɜɚɟɬɫɹ 
ɩɚɪɨɫɬɪɭɣɧɵɦ ɚɩɩɚɪɚɬɨɦ, ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɜ ɤɨɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɜɨɞɹɧɨɣ ɩɚɪ, 
ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɦɟɲɟɧɢɟ ɫ ɩɪɨɞɭɤɬɚɦɢ ɩɪɨɩɚɪɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɚ  ɢɡ 
ɪɟɚɤɬɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɜɟɫɶ ɩɨɬɨɤ ɨɬɜɨɞɹɬ ɧɚ ɛɥɨɤ ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɵɯ 
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ɜɵɛɪɨɫɨɜ, ɢɫɤɥɸɱɚɹ ɜɵɧɨɫ ɚɷɪɨɡɨɥɢ ɜ ɜɢɞɟ ɤɨɤɫɨɜɵɯ ɱɚɫɬɢɰ ɢ ɞɪɭɝɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɡ ɪɟɚɤɬɨɪɚ ɜ ɚɬɦɨɫɮɟɪɭ. ɉɨɫɥɟ ɨɫɜɨɛɨɠɞɟɧɢɹ 
ɪɟɚɤɬɨɪɚ  ɨɬ ɤɨɤɫɚ ɜɵɤɥɸɱɚɟɬɫɹ ɜɵɫɨɤɨɧɚɩɨɪɧɵɣ ɜɨɞɹɧɨɣ ɧɚɫɨɫ ɢ ɝɢɞɪɨɪɟɡɚɤ  
ɜɵɜɨɞɢɬɫɹ ɜ ɨɛɟɱɚɣɤɭ, ɩɨɫɥɟ ɱɟɝɨ ɜɤɥɸɱɚɟɬɫɹ ɩɪɢɜɨɞ  ɢ ɡɚɤɪɵɜɚɟɬɫɹ 
ɲɢɛɟɪɧɚɹ ɡɚɞɜɢɠɤɚ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɟɞɢɧɟɧɢɟ ɨɛɟɱɚɣɤɢ, ɢɦɟɸɳɟɣ ɞɢɚɦɟɬɪ ɛɨɥɶɲɟ 
ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɪɟɡɚɤɚ, ɫ ɩɚɪɨɫɬɪɭɣɧɵɦ ɚɩɩɚɪɚɬɨɦ, ɪɚɛɨɱɢɦ ɬɟɥɨɦ ɜ ɤɨɬɨɪɨɦ 
ɹɜɥɹɟɬɫɹ ɜɨɞɹɧɨɣ ɩɚɪ, ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɨɬɜɨɞ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɥɢɧɢɸ 
ɨɬɜɨɞɚ ɩɪɨɞɭɤɬɨɜ ɩɪɨɩɚɪɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɚ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɧɚ ɛɥɨɤ ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɩɨɡɜɨɥɹɸɬ ɩɪɢ 
ɝɢɞɪɨɭɞɚɥɟɧɢɢ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɨɜ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɢɫɤɥɸɱɚɟɬɫɹ 
ɜɵɧɨɫ ɚɷɪɨɡɨɥɹ ɜ ɜɢɞɟ ɤɨɤɫɨɜɵɯ ɱɚɫɬɢɰ ɢ ɞɪɭɝɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɢɡ ɩɨɫɥɟɞɧɟɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɭɥɭɱɲɚɸɬɫɹ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɪɚɡɦɟɳɟɧɢɟ ɦɟɠɞɭ ɪɟɚɤɬɨɪɨɦ ɢ ɨɛɟɱɚɣɤɨɣ ɲɢɛɟɪɧɨɣ ɡɚɞɜɢɠɤɢ ɡɚɦɟɬɧɨ 
ɭɥɭɱɲɚɟɬ ɫɚɧɢɬɚɪɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɜɨ ɜɪɟɦɹ 
ɨɬɤɪɵɬɢɹ ɜɟɪɯɧɟɝɨ ɥɸɤɚ ɪɟɚɤɬɨɪɚ ɩɨɫɥɟ ɤɨɤɫɨɜɚɧɢɹ ɩɟɪɟɞ ɝɢɞɪɨɭɞɚɥɟɧɢɟɦ 
ɤɨɤɫɚ. 
 ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɡ 
ɪɟɚɤɬɨɪɨɜ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɚɹ ɦɟɯɚɧɢɡɦɵ ɜɪɚɳɟɧɢɹ ɢ 
ɩɟɪɟɦɟɳɟɧɢɹ ɛɭɪɢɥɶɧɨɣ ɲɬɚɧɝɢ, ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɨɬɨɪɨɣ ɡɚɤɪɟɩɥɟɧ ɧɚ 
ɜɟɪɬɥɸɝɟ, ɫɨɨɛɳɚɸɳɟɦɫɹ ɫ ɫɢɫɬɟɦɨɣ ɩɨɞɜɨɞɚ ɜɨɞɵ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɧɚ 
ɧɢɠɧɟɦ ɭɫɬɚɧɨɜɥɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɡɚɤ, ɫɧɚɛɠɟɧɧɵɣ ɨɛɟɱɚɣɤɨɣ, 
ɨɯɜɚɬɵɜɚɸɳɟɣ ɲɬɚɧɝɭ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɨɥɶɰɟɜɨɝɨ ɡɚɡɨɪɚ, ɨɬɥɢɱɚɸɳɚɹɫɹ ɬɟɦ, 
ɱɬɨ ɨɛɟɱɚɣɤɚ, ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ ɛɨɥɶɲɟ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɪɟɡɚɤɚ, 
ɫɨɟɞɢɧɟɧɚ ɫ ɩɚɪɨɫɬɪɭɣɧɵɦ ɚɩɩɚɪɚɬɨɦ, ɨɫɧɚɳɟɧɧɵɦ ɥɢɧɢɹɦɢ ɩɨɞɜɨɞɚ 
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ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢ ɨɬɜɨɞɚ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɩɪɢ ɷɬɨɦ ɩɨɫɥɟɞɧɹɹ ɫɨɟɞɢɧɟɧɚ ɫ 
ɥɢɧɢɟɣ ɩɪɨɞɭɤɬɨɜ ɩɪɨɩɚɪɤɢ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɚ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɨɣ ɫ ɛɥɨɤɨɦ ɭɥɚɜɥɢɜɚɧɢɹ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ. 
ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɡ ɪɟɚɤɬɨɪɨɜ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɩɨ ɩ. 1, ɨɬɥɢɱɚɸɳɚɹɫɹ ɬɟɦ, ɱɬɨ ɦɟɠɞɭ ɪɟɚɤɬɨɪɨɦ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɢ ɨɛɟɱɚɣɤɨɣ ɭɫɬɚɧɨɜɥɟɧɚ ɲɢɛɟɪɧɚɹ ɡɚɞɜɢɠɤɚ ɫ 
ɩɪɢɜɨɞɨɦ. 
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Ɋɢɫɭɧɨɤ  1.3.1. 
 
42 
 
 
 
Ɋɢɫɭɧɨɤ  1.3.2. 
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1.4.  ɗɤɨɥɨɝɢɱɟɫɤɚя ɛɟɡɨɩɚɫɧɨɫɬɶ  
 
ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɡaɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜaɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɭɱɚɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɨɪɸɱɢɯ ɢ ɥɟɝɤɨɜɨɫɩɥaɦɟɧɹɸɳɢɯɫɹ 
ɠɢɞɤɨɫɬɟɣ, ɩɨɷɬɨɦɭ ɭɫɬaɧɨɜɤɚ ɡaɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜaɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɠaɪɨ-  ɢ 
ɜɡɪɵɜɨɨɩɚɫɧɨɣ, ɚ ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɨɞɭɤɬɵ (ɝɭɞɪɨɧ, ɤɪɟɤɢɧɝ-ɨɫɬɚɬɨɤ, 
aɫɮɚɥɶɬ), ɨɛɥaɞɚɸɬ ɬɨɤɫɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 
ɉɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ ɭɫɬaɧɨɜɤɚ ɩɪɨɢɡɜɨɞɫɬɜa 
ɤɨɤɫɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «ȼ-1ɚ», ɬ.ɟ. ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ, ɝɞɟ ɜɡɪɵɜɨɨɩɚɫɧɵɟ 
ɫɦɟɫɢ ɦɨɝɭɬ ɨɛɪɚɡɨɜɚɬɶɫɹ ɩɪɢ ɚɜɚɪɢɹɯ ɢɥɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ ɚɩɩɚɪɚɬɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩaɫɧɨɫɬɢ ɭɫɬaɧɨɜɤɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤaɬɟɝɨɪɢɢ Ⱥ, ɬɨ 
ɟɫɬɶ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ, ɝɞɟ ɢɦɟɸɬɫɹ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɫ ɬɟɦɩɟɪaɬɭɪɨɣ ɜɫɩɵɲɤɢ 
ɦɟɧɟɟ 28° ɋ (ɛeɧɡɢɧ ɤɨɤɫɨɜaɧɢɹ). Ɏɢɡɢɱɟɫɤɢɟ ɮaɤɬɨɪɵ ɬɚɤɢɟ, ɤɚɤ 
ɩɨɜɵɲɟɧɧaɹ ɬɟɦɩɟɪaɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, 
ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ, ɪɚɡɥɢɱɧɵɟ ɬɪɚɧɫɩɨɪɬɧɨ-ɩɨɞɴɟɦɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɩɟɪɟɦɟɳɚɟɦɵɟ ɝɪɭɡɵ, ɧɟɡɚɳɢɳɟɧɧɵɟ ɩɨɞɜɢɠɧɵɟ ɷɥɟɦɟɧɬɵ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɪɢɜɨɞɧɵɟ ɢ ɩɟɪɟɞɚɬɨɱɧɵɟ ɦɟɯɚɧɢɡɦɵ). 
ȼɪɟɞɧɵɦɢ ɞɥɹ ɡɞɨɪɨɜɶɹ ɮɢɡɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ: 
ɩɨɜɵɲɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɜɵɫɨɤɢɟ ɜɥɚɠɧɨɫɬɶ ɢ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɩɨɜɵɲɟɧɧɵɟ ɭɪɨɜɧɢ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ, 
ɡɚɩɵɥɟɧɧɨɫɬɶ ɢ ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ 
ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɦɟɫɬ. 
ɏɢɦɢɱɟɫɤɢ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ ɬɚɤɢɟ, ɤɚɤ 
ɧɚɥɢɱɢɟ ɨɛɳɟɬɨɤɫɢɱɟɫɤɢɯ (ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ) ɜɟɳɟɫɬɜ. 
ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɦɟɫɬɚɦɢ ɧɚ ɭɫɬɚɧɨɜɤɟ ɹɜɥɹɸɬɫɹ: ɝɨɪɹɱɚɹ ɧɚɫɨɫɧɚɹ, 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɧɚɫɨɫɧɚɹ, ɪɟɚɤɬɨɪɧɵɣ ɛɥɨɤ, ɛɥɨɤ ɤɨɥɨɧɧ ɪɟɤɬɢɮɢɤɚɰɢɢ ɢ 
ɬɪɭɛɱɚɬɚɹ ɩɟɱɶ. 
Ɉɫɧɨɜɧɵɦɢ ɦɨɦɟɧɬɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɨɩɚɫɧɨɫɬɶ ɧɚ ɭɫɬɚɧɨɜɤɟ, ɹɜɥɹɸɬɫɹ: 
ɬɨɤɫɢɱɧɨɫɬɶ ɩɪɨɞɭɤɬɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɧɚ ɭɫɬɚɧɨɜɤɟ (ɝɚɡ, ɛɟɧɡɢɧ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɫɩɵɲɤɢ ɧɢɠɟ 28°ɋ, ɧɚɥɢɱɢɟ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪ, ɪɚɛɨɬɚɸɳɢɯ 
ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (450-500°ɋ), ɬɨ ɟɫɬɶ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɨɠɨɝɨɜ ɢ ɬɪɚɜɦ ɩɪɢ ɫɧɹɬɢɢ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɤɪɵɲɟɤ ɪɟɚɤɬɨɪɚ, 
ɧɚɥɢɱɢɟ ɨɝɧɟɜɨɣ ɧɚɝɪɟɜɚɬɟɥɶɧɨɣ ɩɟɱɢ, ɧɚɥɢɱɢɟ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ 
ɞɚɜɥɟɧɢɣ, ɨɛɪɚɡɨɜɚɧɢɟ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɝɚɡɨɜ ɢ 
ɠɢɞɤɨɫɬɟɣ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ ɢ ɜ ɚɩɩɚɪɚɬɚɯ. 
 
1.4.1.  ɋɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɞ 
 
ɍɫɬɚɧɨɜɤɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɬ 
ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɪɚɫɬɜɨɪɟɧɧɵɯ ɢ ɜɡɜɟɲɟɧɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ.  
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ɍɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɢɫɬɟɦɵ ɩɨɞɨɝɪɟɜɚ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɤɨɪɩɭɫɟ ɩɨ ɯɨɞɭ ɞɜɢɠɟɧɢɹ ɫɬɨɱɧɨɣ ɜɨɞɵ ɫɟɤɰɢɸ 
ɨɬɫɬɚɢɜɚɧɢɹ, ɪɚɡɞɟɥɟɧɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɢɠɧɟɝɨ ɩɟɪɟɥɢɜɚ ɧɚ 
ɤɚɦɟɪɵ ɩɟɪɜɢɱɧɨɝɨ ɢ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ, ɫɟɤɰɢɢ ɚɧɚɷɪɨɛɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ, ɫɟɤɰɢɢ ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɫ ɫɢɫɬɟɦɨɣ ɚɷɪɚɰɢɢ ɢ 
ɫɟɤɰɢɸ ɞɨɨɱɢɫɬɤɢ ɜɨɞɵ, ɜɤɥɸɱɚɸɳɭɸ ɜɬɨɪɭɸ ɤɚɦɟɪɭ ɬɨɧɤɨɫɥɨɣɧɨɝɨ 
ɨɬɫɬɚɢɜɚɧɢɹ. ɋɟɤɰɢɢ ɚɧɚɷɪɨɛɧɨɣ ɢ ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɫɧɚɛɠɟɧɵ 
ɧɨɫɢɬɟɥɹɦɢ ɞɥɹ ɢɦɦɨɛɢɥɢɡɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ȼɫɟ ɫɟɤɰɢɢ ɜɵɩɨɥɧɟɧɵ ɜ 
ɜɢɞɟ ɪɹɞɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɫɨɨɛɳɚɸɳɢɯɫɹ ɫɦɟɠɧɵɯ ɤɚɦɟɪ, ɪɚɡɞɟɥɟɧɧɵɯ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ, ɩɪɢɱɟɦ, ɫɢɫɬɟɦɚ ɩɨɞɨɝɪɟɜɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜ 
ɤɚɦɟɪɟ ɩɟɪɜɢɱɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ, ɚ ɤɚɦɟɪɵ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ 
ɫɧɚɛɠɟɧɵ ɧɚɫɚɞɤɨɣ ɜ ɜɢɞɟ ɪɹɞɨɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɢɧ ɢɡ 
ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨ ɫɤɨɥɶɡɹɳɟɣ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɪɟɛɪɚɦɢ 
ɠɟɫɬɤɨɫɬɢ ɧɚ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɉɚɪɚɥɥɟɥɶɧɵɟ ɧɚɤɥɨɧɧɵɟ ɩɥɚɫɬɢɧɵ 
ɧɚɫɚɞɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞ ɭɝɥɨɦ ɧɟ ɛɨɥɟɟ 90  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɥɚɫɬɢɧɚɦ 
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ɞɪɭɝɨɝɨ ɪɹɞɚ, ɚ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɧɚ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧ ɜɵɩɨɥɧɟɧɵ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 100-150 ɦɦ. Ⱦɧɢɳɚ ɫɟɤɰɢɣ ɨɬɫɬɚɢɜɚɧɢɹ ɢ ɞɨɨɱɢɫɬɤɢ 
ɜɵɩɨɥɧɟɧɵ ɫ ɤɨɧɭɫɨɨɛɪɚɡɧɵɦɢ ɭɝɥɭɛɥɟɧɢɹɦɢ. ɋɢɫɬɟɦɚ ɚɷɪɚɰɢɢ ɫɟɤɰɢɢ 
ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɞɢɫɤɨɜɵɯ ɚɷɪɚɬɨɪɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɜɨɡɞɭɯɨɜɨɞɚɯ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ ɢɫɬɨɱɧɢɤɨɦ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ
. Ɍɟɯɧɢɱɟɫɤɢɣ ɷɮɮɟɤɬ - ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ 
ɨɛɟɫɩɟɱɟɧɢɢ ɦɚɥɨɝɚɛɚɪɢɬɧɨɫɬɢ, ɦɨɛɢɥɶɧɨɫɬɢ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ. 
ɉɚɬɟɧɬ  ɊɎ №2094395 
 
  ɂɡɜɟɫɬɧɚ ɭɫɬɚɧɨɜɤɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɫɨɞɟɪɠɚɳɚɹ 
ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɤɨɪɩɭɫ ɜ ɜɢɞɟ ɟɦɤɨɫɬɢ, ɜɤɥɸɱɚɸɳɟɣ ɩɟɪɜɢɱɧɵɣ ɨɬɫɬɨɣɧɢɤ, 
ɚɷɪɨɬɟɧɤ ɫ ɧɨɫɢɬɟɥɟɦ ɩɪɢɤɪɟɩɥɟɧɧɨɣ ɦɢɤɪɨɮɥɨɪɵ, ɫɧɚɛɠɟɧɧɵɣ ɚɷɪɚɰɢɨɧɧɨɣ 
ɫɢɫɬɟɦɨɣ, ɜɬɨɪɢɱɧɵɣ ɨɬɫɬɨɣɧɢɤ, ɫɢɫɬɟɦɭ ɪɟɰɢɪɤɭɥɹɰɢɢ ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɢ ɛɥɨɤ 
ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɨɛɪɚɛɨɬɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ  
ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɧɟɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ, 
ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɨɬɫɭɬɫɬɜɢɟɦ ɟɦɤɨɫɬɢ ɞɥɹ ɚɧɚɷɪɨɛɧɨɝɨ ɫɛɪɚɠɢɜɚɧɢɹ ɫɬɨɱɧɵɯ 
ɜɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ ɞɟɫɬɪɭɤɰɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɞɨ ɛɨɥɟɟ 
ɩɪɨɫɬɵɯ ɜɟɳɟɫɬɜ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɭɫɜɨɟɧɢɟ ɢɯ ɚɷɪɨɛɧɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɜ 
ɚɷɪɨɬɟɧɤɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɩɟɪɜɢɱɧɨɦ ɨɬɫɬɨɣɧɢɤɟ ɨɫɚɠɞɚɸɬɫɹ ɬɨɥɶɤɨ ɤɪɭɩɧɵɟ 
ɜɡɜɟɲɟɧɧɵɟ ɱɚɫɬɢɰɵ, ɚ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɨɫɬɚɸɳɢɟɫɹ 
ɜ ɫɬɨɤɚɯ, ɨɫɚɠɞɚɸɬɫɹ ɜ ɚɷɪɨɬɟɧɤɟ ɢ ɡɚɢɥɢɜɚɸɬ ɧɨɫɢɬɟɥɢ ɩɪɢɤɪɟɩɥɟɧɧɨɣ 
ɦɢɤɪɨɮɥɨɪɵ, ɱɬɨ ɬɚɤɠɟ ɫɧɢɠɚɟɬ ɤɚɱɟɫɬɜɨ ɨɱɢɫɬɤɢ. 
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ɂɡɜɟɫɬɧɚ ɭɫɬɚɧɨɜɤɚ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, 
ɫɨɞɟɪɠɚɳɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɤɨɪɩɭɫɟ ɫɟɤɰɢɢ ɚɧɚɷɪɨɛɧɨɣ ɢ 
ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ.  
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ɇɟɞɨɫɬɚɬɤɨɦ ɢɡɜɟɫɬɧɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɟɬɫɹ ɧɟɜɵɫɨɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɡɚɢɥɢɜɚɧɢɟɦ ɧɨɫɢɬɟɥɟɣ ɞɥɹ 
ɢɦɦɨɛɢɥɢɡɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɫɚɠɞɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ 
ɜɟɳɟɫɬɜ. Ɂɚɢɥɢɜɚɧɢɟ ɧɨɫɢɬɟɥɟɣ ɜɵɡɵɜɚɟɬ ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɦɚɫɫɵ 
ɧɚ ɟɞɢɧɢɰɭ ɨɛɴɟɦɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɫɬɟɩɟɧɢ ɞɟɫɬɪɭɤɰɢɢ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞɭ ɤɨɦɩɨɧɟɧɬɨɜ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɟɫɬɪɭɤɰɢɢ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 
ɫɧɢɠɚɟɬɫɹ ɬɚɤɠɟ ɜɫɥɟɞɫɬɜɢɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɚɷɪɢɪɭɸɳɟɣ 
ɫɢɫɬɟɦɵ, ɩɨɞɚɸɳɟɣ ɜɨɡɞɭɯ ɜ ɜɨɞɭ ɤɪɭɩɧɵɦɢ ɩɭɡɵɪɶɤɚɦɢ, ɱɬɨ ɧɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɜ ɨɱɢɳɚɟɦɨɣ 
ɜɨɞɟ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
ɚɷɪɨɛɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 
Ɍɪɟɛɭɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɢ 
ɨɛɟɫɩɟɱɟɧɢɢ ɦɚɥɨɝɚɛɚɪɢɬɧɨɫɬɢ, ɦɨɛɢɥɶɧɨɫɬɢ ɢ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ. 
Ⱦɨɫɬɢɠɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɭɫɬɚɧɨɜɤɟ 
ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ  ɪɟɲɚɟɬɫɹ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɜ 
ɤɨɪɩɭɫɟ ɩɟɪɟɞ ɫɟɤɰɢɟɣ ɚɧɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɪɚɫɩɨɥɨɠɟɧɚ ɫɟɤɰɢɹ 
ɨɬɫɬɚɢɜɚɧɢɹ, ɪɚɡɞɟɥɟɧɧɚɹ ɩɟɪɟɝɨɪɨɞɤɨɣ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɧɢɠɧɟɝɨ ɩɟɪɟɥɢɜɚ ɧɚ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɫɨɨɛɳɚɸɳɢɟɫɹ ɤɚɦɟɪɵ ɩɟɪɜɢɱɧɨɝɨ ɢ ɬɨɧɤɨɫɥɨɣɧɨɝɨ 
ɨɬɫɬɚɢɜɚɧɢɹ, ɫɟɤɰɢɹ ɞɨɨɱɢɫɬɤɢ ɜɤɥɸɱɚɟɬ ɜɬɨɪɭɸ ɤɚɦɟɪɭ ɬɨɧɤɨɫɥɨɣɧɨɝɨ 
ɨɬɫɬɚɢɜɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɞɧɢɳɚ ɨɛɟɢɯ ɫɟɤɰɢɣ ɜɵɩɨɥɧɟɧɵ ɫ ɤɨɧɭɫɨɨɛɪɚɡɧɵɦɢ 
ɭɝɥɭɛɥɟɧɢɹɦɢ, ɤɚɦɟɪɵ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ ɫɧɚɛɠɟɧɵ ɧɚɫɚɞɤɨɣ ɜ 
ɜɢɞɟ ɪɹɞɨɜ ɩɚɪɚɥɥɟɥɶɧɵɯ ɧɚɤɥɨɧɧɵɯ ɩɥɚɫɬɢɧ ɢɡ ɩɨɥɢɦɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɨ 
ɫɤɨɥɶɡɹɳɟɣ ɜɟɪɯɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɪɟɛɪɚɦɢ ɠɟɫɬɤɨɫɬɢ ɧɚ ɧɢɠɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɫɢɫɬɟɦɚ ɩɨɞɨɝɪɟɜɚ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɤɚɦɟɪɟ ɩɟɪɜɢɱɧɨɝɨ 
ɨɬɫɬɚɢɜɚɧɢɹ. 
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Ⱦɪɭɝɢɦɢ ɨɬɥɢɱɢɹɦɢ ɡɚɹɜɥɹɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɚɪɚɥɥɟɥɶɧɵɟ ɧɚɤɥɨɧɧɵɟ ɩɥɚɫɬɢɧɵ 
ɧɚɫɚɞɤɢ ɤɚɦɟɪ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞ ɭɝɥɨɦ ɧɟ ɛɨɥɟɟ 
90  ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɥɚɫɬɢɧɚɦ ɞɪɭɝɨɝɨ ɪɹɞɚ, ɚ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɧɚ ɧɢɠɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧ ɜɵɩɨɥɧɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 100-150 ɦɦ. ɉɪɢ ɷɬɨɦ 
ɫɢɫɬɟɦɚ ɚɷɪɚɰɢɢ ɫɟɤɰɢɢ ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɜɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ 
ɞɢɫɤɨɜɵɯ ɚɷɪɚɬɨɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɜɨɡɞɭɯɨɜɨɞɚɯ, ɫɨɟɞɢɧɟɧɧɵɯ ɫ 
ɢɫɬɨɱɧɢɤɨɦ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɜɨɞ. 
ɋɬɨɱɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɜɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ ɤɨɪɩɭɫɚ  ɜ ɤɚɦɟɪɭ  
ɝɚɲɟɧɢɹ ɫɤɨɪɨɫɬɧɨɝɨ ɩɨɬɨɤɚ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɢ ɜɵɪɚɜɧɢɜɚɧɢɟ 
ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɟɝɨ ɞɜɢɠɟɧɢɹ ɢ ɩɟɪɜɢɱɧɨɟ 
ɨɬɞɟɥɟɧɢɟ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ ɢ ɬɹɠɟɥɵɯ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. Ⱦɚɥɟɟ ɜɨɞɚ 
ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ ɩɟɪɜɢɱɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɛɨɥɟɟ ɤɪɭɩɧɵɯ 
ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. ɋɬɨɱɧɚɹ ɜɨɞɚ, ɧɚɝɪɟɬɚɹ ɜ ɤɚɦɟɪɟ  ɩɟɪɜɢɱɧɨɝɨ 
ɨɬɫɬɚɢɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ  ɩɨɞɨɝɪɟɜɚ ɞɨ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɱɟɪɟɡ ɧɢɠɧɢɣ ɩɟɪɟɥɢɜ ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ  ɬɨɧɤɨɫɥɨɣɧɨɝɨ 
ɨɬɫɬɚɢɜɚɧɢɹ ɞɥɹ ɝɥɭɛɨɤɨɝɨ ɨɫɜɟɬɥɟɧɢɹ ɜɨɞɵ. ɋɤɨɪɨɫɬɶ ɩɪɨɯɨɞɹɳɟɝɨ ɦɟɠɞɭ 
ɩɥɚɫɬɢɧɚɦɢ ɧɚɫɚɞɤɢ  ɜɨɫɯɨɞɹɳɟɝɨ ɩɨɬɨɤɚ ɫɬɨɱɧɨɣ ɜɨɞɵ, ɪɟɡɤɨ ɩɚɞɚɟɬ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɬɨɥɤɧɨɜɟɧɢɹ ɫ ɪɟɛɪɚɦɢ  ɠɟɫɬɤɨɫɬɢ, ɜɵɩɨɥɧɟɧɧɵɦɢ ɧɚ ɧɢɠɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ “ɪɚɫɫɥɨɟɧɢɟ” ɩɨɬɨɤɚ ɢ 
ɢɧɬɟɧɫɢɜɧɨɟ ɨɫɚɠɞɟɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɧɚ ɜɟɪɯɧɟɣ ɫɤɨɥɶɡɹɳɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɧɢɠɟɥɟɠɚɳɢɯ ɩɥɚɫɬɢɧ, ɩɪɢ ɷɬɨɦ, ɛɥɚɝɨɞɚɪɹ ɧɚɤɥɨɧɧɨɦɭ 
ɩɨɥɨɠɟɧɢɸ ɩɥɚɫɬɢɧ,  ɨɫɚɞɨɤ ɫɬɟɤɚɟɬ ɜ ɤɨɧɭɫɨɨɛɪɚɡɧɨɟ ɭɝɥɭɛɥɟɧɢɟ ɞɧɢɳɚ. ɇɚ 
ɜɟɪɯɧɢɯ ɩɥɚɫɬɢɧɚɯ ɧɚɫɚɞɤɢ ɨɫɟɞɚɸɬ ɫɚɦɵɟ ɬɨɧɤɢɟ ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ. 
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Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɤɚɦɟɪɟ ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ, ɝɞɟ ɨɛɟɫɩɟɱɟɧɵ 
ɨɩɬɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɢ ɞɪɭɝɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɫɬɨɱɧɵɯ 
ɜɨɞɚɯ ɚɧɚɷɪɨɛɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (ɞɪɨɠɠɟɣ, ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɝɪɢɛɨɜ, 
ɫɭɥɶɮɚɬɪɟɞɭɰɢɪɭɸɳɢɯ ɢ ɝɧɢɥɨɫɬɧɵɯ ɛɚɤɬɟɪɢɣ), ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ 
ɫɛɪɚɠɢɜɚɧɢɹ ɪɚɫɬɜɨɪɟɧɧɨɣ ɨɪɝɚɧɢɤɢ ɢ ɟɟ ɱɚɫɬɢɱɧɚɹ ɞɟɫɬɪɭɤɰɢɹ ɞɨ ɛɨɥɟɟ 
ɩɪɨɫɬɵɯ ɫɨɟɞɢɧɟɧɢɣ (ɚɦɢɧɨɤɢɫɥɨɬ, ɮɨɫɮɨɪ- ɢ ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ). 
Ɉɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ ɞɟɫɬɪɭɤɰɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ  ɩɪɨɢɫɯɨɞɹɬ ɜ 
ɫɟɤɰɢɹɯ  ɚɧɚɷɪɨɛɧɨɣ ɢ ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɫ ɩɨɦɨɳɶɸ 
ɫɜɨɛɨɞɧɨɩɥɚɜɚɸɳɢɯ ɢ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɧɚ ɧɨɫɢɬɟɥɹɯ ɮɨɪɦ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ - ɞɟɫɬɪɭɤɬɨɪɨɜ ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɡɚɝɪɹɡɧɟɧɢɣ. 
Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ, ɫ ɱɚɫɬɢɱɧɨ ɪɚɡɥɨɠɢɜɲɟɣɫɹ ɨɪɝɚɧɢɤɨɣ ɢɡ ɤɚɦɟɪɵ 
ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ, ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɜɟɪɯɧɢɣ ɩɟɪɟɥɢɜ ɜ ɩɟɪɜɭɸ 
ɤɚɦɟɪɭ ɫɟɤɰɢɢ  ɚɧɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɞɵ ɫ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɦɢ ɧɚ 
ɧɨɫɢɬɟɥɹɯ  ɚɧɚɷɪɨɛɧɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ - ɞɟɫɬɪɭɤɬɨɪɚɦɢ ɤɨɧɤɪɟɬɧɵɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɨɱɢɳɚɟɦɵɯ ɫɬɨɤɚɯ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ 
ɛɨɥɟɟ ɩɨɥɧɨɟ ɪɚɡɥɨɠɟɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɣ ɨɪɝɚɧɢɤɢ ɞɨ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɜɟɳɟɫɬɜ. 
ɉɨɫɥɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɫɬɨɱɧɨɣ ɜɨɞɵ ɱɟɪɟɡ ɤɚɦɟɪɵ ɫɟɤɰɢɢ  
ɚɧɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɨɫɜɟɬɥɟɧɧɚɹ ɫɬɨɱɧɚɹ ɜɨɞɚ ɫ ɪɚɡɥɨɠɢɜɲɟɣɫɹ ɨɪɝɚɧɢɤɨɣ 
ɩɨɫɬɭɩɚɟɬ ɜ ɫɟɤɰɢɸ  ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɤɨɧɱɚɬɟɥɶɧɨɟ 
ɪɚɡɥɨɠɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ (ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɣ 
ɩɪɨɰɟɫɫ), ɜ ɱɚɫɬɧɨɫɬɢ, ɞɟɧɢɬɪɢɮɢɰɢɪɭɸɳɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ 
ɫɜɨɛɨɞɧɨɩɥɚɜɚɸɳɢɯ ɢ ɢɦɦɨɛɢɥɢɡɨɜɚɧɧɵɯ ɧɚ ɧɨɫɢɬɟɥɹɯ ɮɨɪɦ ɪɚɡɥɚɝɚɸɬ 
ɚɡɨɬɢɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ ɞɨ ɧɢɬɪɚɬɨɜ ɢ ɧɢɬɪɢɬɨɜ. ɉɪɢ ɷɬɨɦ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ 
ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɫɨɡɞɚɸɬɫɹ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɛɢɨɰɟɧɨɡɚ 
ɚɤɬɢɜɧɨɝɨ ɢɥɚ (ɨɬɫɭɬɫɬɜɢɹ ɡɚɢɥɢɜɚɧɢɹ, ɡɚɫɬɨɣɧɵɯ ɡɨɧ). ȼ ɤɚɦɟɪɵ ɫɟɤɰɢɢ  
ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɱɟɪɟɡ ɜɨɡɞɭɯɨɜɨɞɵ  ɢ ɦɟɥɤɨɩɭɡɵɪɱɚɬɵɟ ɞɢɫɤɨɜɵɟ 
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ɚɷɪɚɬɨɪɵ  ɨɬ ɢɫɬɨɱɧɢɤɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨɫɬɭɩɚɟɬ ɜɨɡɞɭɯ ɜ ɜɢɞɟ 
ɦɟɥɶɱɚɣɲɢɯ ɩɭɡɵɪɶɤɨɜ ɪɚɡɦɟɪɨɦ ɞɨ 100 ɦɤɦ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɚɷɪɨɛɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɭɞɚɥɟɧɢɹ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɪɚɫɩɚɞɚ. Ʉɨɪɩɭɫ  ɢɦɟɟɬ ɬɟɩɥɨɢɡɨɥɹɰɢɸ, ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɩɨɫɬɨɹɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɞɵ ɜɨ ɜɫɟɯ ɤɚɦɟɪɚɯ 
ɭɫɬɚɧɨɜɤɢ. ȼ ɭɫɬɚɧɨɜɤɟ ɮɨɪɦɢɪɭɟɬɫɹ ɬɪɨɮɢɱɟɫɤɚɹ ɰɟɩɨɱɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ 
ɛɢɨɰɟɧɨɡɨɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɡɚɜɟɪɲɚɸɳɢɦ ɡɜɟɧɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ 
ɯɢɳɧɵɟ ɮɨɪɦɵ. ȼ ɫɟɤɰɢɢ ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɜ ɩɨɫɥɟɞɧɟɣ ɮɚɡɟ ɨɱɢɫɬɤɢ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɧɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɚɤɬɢɜɧɨɝɨ ɢɥɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧ 
ɫɬɚɧɨɜɢɬɫɹ ɧɟɫɩɨɫɨɛɧɵɦ ɤ ɡɚɝɧɢɜɚɧɢɸ, ɬ.ɟ. ɩɪɢɨɛɪɟɬɚɟɬ ɫɬɚɛɢɥɶɧɵɟ ɫɜɨɣɫɬɜɚ
. ɉɨɫɥɟ ɫɟɤɰɢɢ  ɚɷɪɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɤɚɦɟɪɭ  
ɬɨɧɤɨɫɥɨɣɧɨɝɨ ɨɬɫɬɚɢɜɚɧɢɹ ɫɟɤɰɢɢ ɞɨɨɱɢɫɬɤɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɫɚɠɞɟɧɢɟ 
ɢɥɨɜɵɯ ɱɚɫɬɢɰ ɜ ɤɨɧɭɫɨɨɛɪɚɡɧɨɟ ɭɝɥɭɛɥɟɧɢɟ ɞɧɢɳɚ, ɨɬɤɭɞɚ ɩɨɫɪɟɞɫɬɜɨɦ 
ɷɪɥɢɮɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɚɱɚ ɢɥɚ ɧɚ ɪɟɰɢɪɤɭɥɹɰɢɸ (ɫɢɫɬɟɦɚ  ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɢɥɚ). Ɂɚɜɟɪɲɟɧɢɟ ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɚɦɟɪɟ  ɮɢɥɶɬɪɚɰɢɢ. 
Ɉɱɢɳɟɧɧɭɸ ɜɨɞɭ ɨɬɜɨɞɹɬ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
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ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɫɨɫɬɚɜɢɥɚ 98-99,8%. Ɉɱɢɳɟɧɧɚɹ ɜɨɞɚ 
ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɚ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɫɬɨɱɧɵɦ ɜɨɞɚɦ ɞɥɹ ɫɛɪɨɫɚ ɜ 
ɜɨɞɨɟɦɵ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢɥɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɢɫɬɟɦɚɯ 
ɨɛɨɪɨɬɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 
 
 
1.5. ȼɵɜɨɞɵ ɩɨ ɨɛɡɨɪɭ  
 
Ɉɩɬɢɦɚɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ 
(ɍɁɄ) ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɰɟɥɟɜɵɯ ɩɪɨɞɭɤɬɨɜ: ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
(ɫɭɦɦɚ ɛɟɧɡɢɧɚ ɢ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ), ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ, ɝɚɡɚ. Ȼɟɧɡɢɧ ɢ 
ɞɢɡɟɥɶɧɭɸ ɮɪɚɤɰɢɸ ɢɫɩɨɥɶɡɭɸɬ ɜ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɨɜɚɪɧɵɯ 
ɬɨɩɥɢɜ. ɇɟɮɬɹɧɨɣ ɤɨɤɫ ɨɬɝɪɭɠɚɸɬ ɩɨɬɪɟɛɢɬɟɥɹɦ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ 
ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɇɟɩɪɟɞɟɥɶɧɵɣ ɝɚɡ ɩɪɢɦɟɧɹɸɬ ɜ 
ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɝɚɡɨɮɪɚɤɰɢɨɧɢɪɭɸɳɢɯ ɭɫɬɚɧɨɜɨɤ ɢ ɜ ɤɚɱɟɫɬɜɟ 
ɬɨɩɥɢɜɧɨɝɨ ɝɚɡɚ, ɚ ɫɟɪɨɜɨɞɨɪɨɞɫɨɞɟɪɠɚɳɢɣ ɝɚɡ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɟɪɧɨɣ 
ɤɢɫɥɨɬɵ. Ɉɫɬɚɜɲɢɟɫɹ ɩɨɫɥɟ ɩɟɪɟɪɚɛɨɬɤɢ ɫɵɪɶɹ ɧɚ ɍɁɄ ɝɚɡɨɣɥɢ ɢɫɩɨɥɶɡɭɸɬ 
ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɬɨɩɨɱɧɵɯ ɦɚɡɭɬɨɜ. Ƚɚɡɨɣɥɢ ɹɜɥɹɸɬɫɹ ɧɟɠɟɥɚɬɟɥɶɧɵɦɢ 
ɩɪɨɞɭɤɬɚɦɢ, ɬ.ɤ. ɫɧɢɠɚɸɬ ɝɥɭɛɢɧɭ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪɚɛɨɬɵ ɍɁɄ. ȼɵɯɨɞ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ ɢ ɤɚɱɟɫɬɜɚ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɢɥɢ ɫɦɟɫɟɣ 
ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ. 
ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢɡɥɢɲɧɟɣ ɡɚɤɨɤɫɨɜɵɜɚɟɦɨɫɬɢ ɡɦɟɟɜɢɤɨɜ ɢ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɫɬɟɧɨɤ ɪɟɚɤɬɨɪɚ - 
ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɨɜɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ 
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ɪɟɡɭɥɶɬɚɬɭ - ɫɨɡɞɚɧɢɸ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɟ ɬɪɚɧɫɮɟɪɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ 
(ɬɪɭɛɱɚɬɨɝɨ ɪɟɚɤɬɨɪɚ) ɡɚɳɢɬɧɨɣ ɩɥɟɧɤɢ ɢɡ ɬɜɟɪɞɵɯ ɡɚɫɬɵɜɲɢɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɣ ɤɨɤɫɨɨɬɥɨɠɟɧɢɹ, ɢ ɩɨɞɚɱɢ ɩɚɪɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ, ɱɬɨ ɟɳɟ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ ɪɟɲɚɟɬ ɡɚɞɚɱɭ ɫɧɢɠɟɧɢɹ ɡɚɤɨɤɫɨɜɵɜɚɧɢɹ 
ɪɟɚɤɬɨɪɚ. 
ɉɪɟɞɥɚɝɚɟɦɚɹ ɭɫɬɚɧɨɜɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɨɥɧɨɝɨ ɰɢɤɥɚ 
ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɡɚɝɪɹɡɧɟɧɢɣ ɫ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɶɸ, 
ɹɜɥɹɟɬɫɹ ɤɨɦɩɚɤɬɧɨɣ, ɦɨɛɢɥɶɧɨɣ, ɭɞɨɛɧɨɣ ɢ ɭɫɬɨɣɱɢɜɨɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɟɚɤɬɨɪɚ ɪɚɡɛɨɪɧɵɦ ɤɚɪɤɚɫɨɦ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ 
ɤɨɥɶɰɟɜɵɦɢ ɨɛɟɱɚɣɤɚɦɢ, ɨɫɧɚɳɟɧɧɵɦɢ ɧɚɬɹɠɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɨɫɢ 
ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɵ ɩɨ ɪɚɞɢɭɫɭ ɤɨɪɩɭɫɚ, ɩɨɡɜɨɥɹɟɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɧɟɲɧɟɟ 
ɞɚɜɥɟɧɢɟ ɧɚ ɫɬɟɧɤɢ ɪɟɚɤɬɨɪɚ ɢ ɭɦɟɧɶɲɢɬɶ ɚɦɩɥɢɬɭɞɭ ɪɚɞɢɚɥɶɧɵɯ ɤɨɥɟɛɚɧɢɣ 
ɫɬɟɧɨɤ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɬɨɝɨ ɞɚɜɥɟɧɢɹ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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2 ɉɪɨɟɤɬ ɭɫɬɚɧɨɜɤɢ  ɤɨɤɫɨɜɚɧɢя  ɧɟɮɬяɧɵɯ  ɨɫɬɚɬɤɨɜ 
 
2.1. Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ  ɤɨɤɫɨɜɚɧɢя  ɧɟɮɬяɧɵɯ  ɨɫɬɚɬɤɨɜ 
 
ɉɪɨɰɟɫɫ ɡaɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɫɥɭɠɢɬ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɢɡ ɬɹɠɟɥɵɯ 
ɨɫɬɚɬɤɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢ ɲɢɪɨɤɨɣ ɛɟɧɡɢɧɨ-ɤɟɪɨɫɢɧɨ-
ɝɚɡɨɣɥɟɜɨɣ ɮɪɚɤɰɢɢ. ɇaɝɪɟɬɨɟ ɜ ɩɟɱɢ ɫɵɪɶɟ (ɫɦɟɫɶ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɫ 
ɪɟɰɢɪɤɭɥɢɪɭɸɳɟɣ ɬɹɠɟɥɨɣ ɝɚɡɨɣɥɟɜɨɣ ɮɪɚɤɰɢɟɣ) ɩɨɫɬɭɩɚɟɬ ɜ ɩɭɫɬɨɬɟɥɵɣ 
ɰɢɥɢɧɞɪ - ɤɨɤɫɨɜɭɸ ɤɚɦɟɪɭ. ɉɪɨɞɭɤɬɵ ɪɚɫɩɚɞɚ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɨɬɜɨɞɹɬɫɹ 
ɫɜɟɪɯɭ ɤɚɦɟɪɵ ɧɚ ɪɟɤɬɢɮɢɤɚɰɢɸ, ɚ ɜ ɤaɦɟɪɟ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɬɹɠɟɥɵɟ ɠɢɞɤɢɟ 
ɨɫɬɚɬɤɢ ɪɚɡɥɨɠɟɧɢɹ ɫɵɪɶɹ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɨɪɨɝɨɜɨɣ ɤɨɧɰɟɧɬɪaɰɢɢ 
ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɤɚɦɟɪɟ ɨɛɪɚɡɭɟɬɫɹ ɤɨɤɫɨɜɚɹ ɦɚɫɫɚ. ȼɪɟɦɹ ɩɪɟɛɵɜɚɧɢɹ ɜ ɤɚɦɟɪɟ 
ɪɚɡɥɢɱɧɨ ɞɥɹ ɩɚɪɨɜɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡ. Ʉɨɦɩɨɧɟɧɬɵ ɝaɡɨɜɨɣ (ɩɚɪɨɜɨɣ) ɮɚɡɵ 
ɩɨɤɢɞɚɸɬ ɡɨɧɭ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɛɵɫɬɪɨ, ɤɨɦɩɨɧɟɧɬɵ ɠɢɞɤɨɣ ɮɚɡɵ 
ɧɚɯɨɞɹɬɫɹ ɜ ɤɚɦɟɪɟ ɩɪɚɤɬɢɱɟɫɤɢ ɞɨ ɩɨɥɧɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɧɚ ɝɚɡɨɮɚɡɧɵɟ 
ɩɪɨɞɭɤɬɵ ɢ ɤɨɤɫ. 
    2.1.1. ɋɵɪɶɟ ɩɪɨɰɟɫɫɚ. Ɍɪɟɛɨɜaɧɢɹ ɤ ɫɵɪɶɸ 
ɋɵɪɶɟɦ ɭɫɬɚɧɨɜɨɤ ɤɨɤɫɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɫɬɚɬɤɢ ɩɟɪɟɝɨɧɤɢ ɧɟɮɬɢ -
ɦɚɡɭɬɵ, ɝɭɞɪɨɧɵ; ɩɪɨɢɡɜɨɞɫɬɜɚ ɦaɫɟɥ - ɚɫɮɚɥɶɬɵ, ɷɤɫɬɪɚɤɬɵ; 
ɬɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ - ɤɪɟɤɢɧɝ - ɨɫɬɚɬɤɢ, ɬɹɠɟɥɚɹ ɫɦɨɥɚ ɩɢɪɨɥɢɡɚ, 
ɬɹɠɟɥɵɣ ɝɚɡɨɣɥɶ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ ɢ ɞɪ. Ʉɪɨɦɟ ɬɨɝɨ, ɡɚ ɪɭɛɟɠɨɦ 
ɢɫɩɨɥɶɡɭɸɬ ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɟ ɩɟɤɢ, ɫɥaɧɰɟɜɭɸ ɫɦɨɥɭ, ɬɹɠɟɥɵɟ ɧɟɮɬɢ ɢɡ 
ɛɢɬɭɦɢɧɨɡɧɵɯ ɩɟɫɤɨɜ ɢ ɞɪ. 
Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤaɱɟɫɬɜɚ ɫɵɪɶɹ ɹɜɥɹɸɬɫɹ ɩɥɨɬɧɨɫɬɶ, 
ɤɨɤɫɭɟɦɨɫɬɶ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɢ ɦɟɬaɥɥɨɜ ɢ ɝɪɭɩɩɨɜɨɣ 
ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬaɜ (ɫɦ. ɬɚɛɥ. ). Ʉɨɤɫɭɟɦɨɫɬɶ ɫɵɪɶɹ ɨɩɪɟɞɟɥɹɟɬ ɩɪɟɠɞɟ ɜɫɟɝɨ 
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ɜɵɯɨɞ ɤɨɤɫɚ, ɤɨɬɨɪɵɣ ɩɪaɤɬɢɱɟɫɤɢ ɥɢɧɟɣɧɨ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡaɜɢɫɢɦɨɫɬɢ ɨɬ 
ɷɬɨɝɨ ɩɨɤaɡɚɬɟɥɹ. ɉɪɢ ɡaɦɟɞɥɟɧɧɨɦ ɤɨɤɫɨɜɚɧɢɢ ɨɫɬɚɬɨɱɧɨɝɨ ɫɵɪɶɹ ɜɵɯɨɞ 
ɤɨɤɫɚ ɫɨɫɬɚɜɥɹɟɬ 1,5…1,6 ɨɬ ɤɨɤɫɭɟɦɨɫɬɢ ɫɵɪɶɹ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧaɡɧɚɱɟɧɢɹ ɤ ɧɟɮɬɹɧɵɦ ɤɨɤɫaɦ ɩɪɟɞɴɹɜɥɹɸɬ 
ɪɚɡɥɢɱɧɵɟ ɬɪɟɛɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦɢ ɩɨɤaɡɚɬɟɥɹɦɢ ɤaɱɟɫɬɜɚ ɤɨɤɫɨɜ ɹɜɥɹɸɬɫɹ 
ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ, ɡɨɥɵ, ɥɟɬɭɱɢɯ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɩɨɪɢɫɬɨɫɬɶ, 
ɢɫɬɢɧɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ, ɦɢɤɪɨɫɬɪɭɤɬɭɪɚ ɢ ɞɪ. 
ɉɨ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ ɤɨɤɫɵ ɞɟɥɹɬ ɧɚ ɦɚɥɨɫɟɪɧɢɫɬɵɟ (ɞɨ 1 %), 
ɫɪɟɞɧɟɫɟɪɧɢɫɬɵɟ (ɞɨ 1,5 %), ɫɟɪɧɢɫɬɵɟ (ɞɨ 4 %) ɢ ɜɵɫɨɤɨɫɟɪɧɢɫɬɵɟ (ɜɵɲɟ4,0 
%); ɩɨ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ - ɧɚ ɤɭɫɤɨɜɨɣ (ɮɪɚɤɰɢɹ ɫ ɪɚɡɦɟɪɨɦ 
ɤɭɫɤɨɜ ɫɜɵɲɟ 25 ɦɦ), «ɨɪɟɲɟɤ» (ɮɪɚɤɰɢɹ 8…25 ɦɦ) ɢ ɦɟɥɨɱɶ(ɦɟɧɟɟ 8 ɦɦ); 
ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɡɨɥɵ - ɧɚ ɦɚɥɨɡɨɥɶɧɵɟ (ɞɨ 0,5 %), ɫɪɟɞɧɟɡɨɥɶɧɵɟ (0,5…0,8 
%) ɢ ɜɵɫɨɤɨɡɨɥɶɧɵɟ (ɛɨɥɟɟ 0,8 %). 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɤɨɤɫɟ ɡɚɜɢɫɢɬ ɩɨɱɬɢ ɥɢɧɟɣɧɨ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɟɟ ɜ 
ɫɵɪɶɟ ɤɨɤɫɨɜɚɧɢɹ. Ɇɚɥɨɫɟɪɧɢɫɬɵɟ ɤɨɤɫɵ ɩɨɥɭɱɚɸɬ ɢɡ ɨɫɬɚɬɤɨɜ 
ɦɚɥɨɫɟɪɧɢɫɬɵɯ ɧɟɮɬɟɣ ɢɥɢ ɩɨɞɜɟɪɝɧɭɬɵɯ ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɸ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɤɨɤɫɟ ɜɫɟɝɞɚ ɛɨɥɶɲɟ ɟɟ ɫɨɞɟɪɠɚɧɢɹ ɜ ɫɵɪɶɟ 
ɤɨɤɫɨɜɚɧɢɹ. ɋɨɞɟɪɠɚɧɢɟ ɡɨɥɵ ɜ ɤɨɤɫɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɨɬ 
ɝɥɭɛɢɧɵ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ ɩɟɪɟɞ ɟɟ ɩɟɪɟɪɚɛɨɬɤɨɣ. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ 
(ɯɢɦɢɡɦ, ɦɟɯɚɧɢɡɦ ɪɟɚɤɰɢɣ ɢ ɜɥɢɹɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ). 
ɉɪɨɞɭɤɬɵ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ. 
Ƚɚɡ - ɫɨɞɟɪɠɢɬ ɦɧɨɝɨ ɧɟɩɪɟɞɟɥɶɧɵɯ, ɢɦɟɟɬ ɬɚɤɨɟ ɠɟ ɩɪɢɦɟɧɟɧɢɟ, ɤɚɤ ɢ 
ɝɚɡ ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 
Ȼɟɧɡɢɧ ɢɦɟɟɬ Ɉɑ = 68-72 ɩ. ɂ ɫɨɞɟɪɠɢɬ ɦɧɨɝɨ ɧɟɩɪɟɞɟɥɶɧɵɯ, 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɧɢɡɤɨɫɨɪɬɧɵɯ ɛɟɧɡɢɧɨɜ (ɩɨɫɥɟ ɝɢɞɪɨɨɱɢɫɬɤɢ). 
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Ʌɟɝɤɢɣ ɝɚɡɨɣɥɶ - ɩɨɫɥɟ ɝɢɞɪɨɨɱɢɫɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɨɦɩɨɧɟɧɬ 
ɞɢɡɟɥɶɧɵɯ ɢɥɢ ɬɪɚɤɬɨɪɧɵɯ ɬɨɩɥɢɜ 
Ɍɹɠɟɥɵɣ ɝɚɡɨɣɥɶ - ɤɨɦɩɨɧɟɧɬ ɤɨɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɜ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. 
Ʉɨɤɫ - ɨɫɧɨɜɧɨɣ ɰɟɥɟɜɨɣ ɩɪɨɞɭɤɬ ɩɪɨɰɟɫɫɚ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ. ȼ 
ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɨɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɚɥɸɦɢɧɢɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɤɚɤ 
ɧɚɩɨɥɧɢɬɟɥɶ ɚɧɨɞɧɨɣ ɦɚɫɫɵ. ȼɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɪɬɚ ɤɨɤɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɝɪɚɮɢɬɢɪɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɜɵɩɥɚɜɤɟ 
ɫɬɚɥɢ ɢ ɞɪɭɝɢɯ ɦɟɬɚɥɥɨɜ. 
Ɉɫɧɨɜɧɨɟ ɰɟɥɟɜɨɟ ɧɚɡɧɚɱɟɧɢɟ ɍɁɄ - ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɪɭɩɧɨɤɭɫɤɨɜɨɝɨ 
ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ. ɇɚɢɛɨɥɟɟ ɦɚɫɫɨɜɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɜ 
ɦɢɪɟ ɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɚɧɨɞɧɨɣ ɦɚɫɫɵ ɢ ɨɛɨɠɠɟɧɧɵɯ 
ɚɧɨɞɨɜ ɞɥɹ ɚɥɸɦɢɧɢɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ ɝɪɚɮɢɬɢɪɨɜɚɧɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 
ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɥɟɩɥɚɜɥɟɧɢɹ. ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɯɨɞɢɬ ɧɟɮɬɹɧɨɣ ɤɨɤɫ 
ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɰɜɟɬɧɵɯ 
ɦɟɬɚɥɥɨɜ, ɤɪɟɦɧɢɹ, ɚɛɪɚɡɢɜɧɵɯ (ɤɚɪɛɢɞɧɵɯ) ɦɚɬɟɪɢɚɥɨɜ, ɜ ɯɢɦɢɱɟɫɤɨɣ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɹɯ, ɤɨɫɦɨɧɚɜɬɢɤɟ, ɜ ɹɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɟ 
ɢ ɞɪ. 
Ʉɪɨɦɟ ɤɨɤɫɚ, ɧɚ ɍɁɄ ɩɨɥɭɱɚɸɬ ɝɚɡɵ, ɛɟɧɡɢɧɨɜɭɸ ɮɪɚɤɰɢɸ ɢ ɤɨɤɫɨɜɵɟ 
(ɝɚɡɨɣɥɟɜɵɟ) ɞɢɫɬɢɥɥɹɬɵ.Ƚɚɡɵ ɤɨɤɫɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɜ ɤɚɱɟɫɬɜɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ ɢɥɢ ɧɚɩɪɚɜɥɹɸɬ ɧɚ ȽɎɍ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɩɪɨɩɚɧ-
ɛɭɬɚɧɨɜɨɣ ɮɪɚɤɰɢɢ - ɰɟɧɧɨɝɨ ɫɵɪɶɹ ɞɥɹ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ. 
ɉɨɥɭɱɚɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɤɨɤɫɨɜɚɧɢɹ ɛɟɧɡɢɧɨɜɵɟ ɮɪɚɤɰɢɢ (5-16% ɦɚɫɫ.) 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɜɵɫɨɤɢɦɢ ɨɤɬɚɧɨɜɵɦɢ ɱɢɫɥɚɦɢ (ɩɪɢɦɟɪɧɨ 60 ɩɨ ɦ.ɦ.) ɢ 
ɧɢɡɤɨɣ ɯɢɦɢɱɟɫɤɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ (ɛɨɥɟɟ 100ɝ I2/100ɝ), ɩɨ ɩɨɜɵɲɟɧɧɵɦ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ (ɞɨ 0,5% ɦɚɫɫ.) ɢ ɬɪɟɛɭɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
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ɝɢɞɪɨɝɟɧɢɡɚɰɢɨɧɧɨɝɨ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ. Ʉɨɤɫɨɜɵɟ 
ɞɢɫɬɢɥɥɹɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɛɟɡ ɢɥɢ ɩɨɫɥɟ ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ 
ɤɚɤ ɤɨɦɩɨɧɟɧɬɵ ɞɢɡɟɥɶɧɨɝɨ, ɝɚɡɨɬɭɪɛɢɧɧɨɝɨ ɢ ɫɭɞɨɜɨɝɨ ɬɨɩɥɢɜ ɢɥɢ ɜ 
ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɢɥɢ ɝɢɞɪɨɤɪɟɤɢɧɝɚ, ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɦɚɥɨɡɨɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɧɨɝɨ ɤɨɤɫɚ, ɬɟɪɦɨɝɚɡɨɣɥɹ ɢ ɬ.ɞ. 
ɉɪɨɰɟɫɫ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦ ɩɨ ɩɨɞɚɱɟ 
ɫɵɪɶɹ ɧɚ ɤɨɤɫɨɜɚɧɢɟ ɢ ɩɨ ɜɵɯɨɞɭ ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɞɢɫɬɢɥɥɹɬɧɵɯ ɩɪɨɞɭɤɬɨɜ, 
ɧɨ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɨ ɜɵɝɪɭɡɤɟ ɤɨɤɫɚ ɢɡ ɤɚɦɟɪ. ɍɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɫɨɫɬɨɹɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɬɞɟɥɟɧɢɣ: ɧɚɝɪɟɜɚɬɟɥɶɧɨ-ɪɟɚɤɰɢɨɧɧɨ - 
ɮɪɚɤɰɢɨɧɢɪɭɸɳɟɟ, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɛɫɬɜɟɧɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ 
ɤɨɤɫɨɜɚɧɢɹ ɫɵɪɶɹ ɢ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɟ ɟɝɨ ɩɪɨɞɭɤɬɨɜ,ɢ ɨɬɞɟɥɟɧɢɟ ɩɨ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɤɨɤɫɚ, ɝɞɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɟɝɨ ɜɵɝɪɭɡɤɚ, ɫɨɪɬɢɪɨɜɤɚ 
ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ. 
ɂɫɯɨɞɧɨɟ ɫɵɪɶɟ ɩɪɟɞɜaɪɢɬɟɥɶɧɨ ɧɚɝɪɟɜaɟɬɫɹ ɜ ɤɨɧɜɟɤɰɢɨɧɧɨɣ ɱaɫɬɢ 
ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ  ɞɨ 270--300 °ɋ ɢ ɩɨɞaɟɬɫɹ ɜ ɧɢɠɧɸɸ ɱaɫɬɶ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ  ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɧaɝɪɟɜa ɡɚ ɫɱɟɬ ɤɨɧɬɚɤɬɚ ɫ 
ɛɨɥɟɟ ɝɨɪɹɱɢɦɢ ɩɚɪaɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɢɡ ɤɨɤɫɨɜɵɯ ɤaɦɟɪ . ɉɪɢ ɷɬɨɦ 
ɬɹɠɟɥaɹ ɱɚɫɬɶ ɩɚɪɨɜ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ, ɨɛɪaɡɭɹ ɪɟɰɢɪɤɭɥɹɬ, ɢ ɜɦɟɫɬɟ ɫ 
ɧaɝɪɟɬɵɦ ɞɨ - 390 °ɋ ɫɵɪɶɟɦ ɧɚɫɨɫɨɦ ɩɨɞaɟɬɫɹ ɜ ɪɚɞɢaɧɬɧɭɸ ɫɟɤɰɢɸ 
ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ 5. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧaɝɪɟɜɚ ɫɵɪɶɹ 
ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɡɚɤɨɤɫɨɜɵɜaɧɢɟ ɩɟɱɧɵɯ ɬɪɭɛ. 
ɇɚɝɪɟɬɨɟ ɞɨ 495--515 °ɋ ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɢɡ ɩɟɱɢ ɩɨɫɬɭɩɚɟɬ ɜ ɨɞɧɭ ɢɡ 
ɤɨɤɫɨɜɵɯ ɤɚɦɟɪ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɝɥɭɛɨɤɨɟ ɪaɡɥɨɠɟɧɢɟ ɟɝɨ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɤɨɤɫɚ ɢ ɥɟɬɭɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɨɬɜɨɞɢɦɵɯ ɜ 
ɪɟɤɬɢɮɢɤaɰɢɨɧɧɭɸ ɤɨɥɨɧɧ . ɉɨɞaɱɭ ɫɵɪɶɹ ɜ ɤɚɦɟɪɭ ɩɪɟɤɪɚɳɚɸɬ ɩɨ ɫɢɝɧɚɥɭ 
ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɩɪɢɛɨɪɚ, ɭɤɚɡɵɜɚɸɳɟɝɨ ɭɪɨɜɟɧɶ ɤɨɤɫɭɸɳɟɣɫɹ ɦaɫɫɵ ɧɚɞ 
57 
 
ɫɥɨɟɦ ɤɨɤɫa. ɉɨɤɚ ɨɞɧɚ ɢɡ ɤaɦɟɪ ɧɚɩɨɥɧɹɟɬɫɹ ɤɨɤɫɨɦ, ɢɡ ɞɪɭɝɨɣ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɝɨ ɜɵɝɪɭɡɤɚ. ȼɧɚɱɚɥɟ ɫ ɩɨɦɨɳɶɸ ɛɭɪɨɜɨɝɨ ɨɛɨɪɭɞɨɜaɧɢɹ ɜ 
ɫɥɨɟ ɤɨɤɫɚ ɩɪɨɛɭɪɢɜɚɸɬ ɫɤɜaɠɢɧɭ, ɜ ɤɨɬɨɪɭɸ ɜɫɬɚɜɥɹɸɬ ɝɢɞɪaɜɥɢɱɟɫɤɢɣ 
ɪɟɡɚɤ, ɫɧɚɛɠɟɧɧɵɣ ɫɨɩɥaɦɢ. Ɋɟɡɤa ɤɨɤɫɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɪɭɟɣ ɜɨɞɵ, 
ɜɵɯɨɞɹɳɟɣ ɢɡ ɫɨɩɟɥ ɩɨɞ ɞaɜɥɟɧɢɟɦ ɞɨ 15--20 Ɇɉɚ. Ʉɨɤɫ ɜ ɜɢɞɟ ɤɭɫɤɨɜ 
ɪaɡɥɢɱɧɵɯ ɪɚɡɦɟɪɨɜ ɩɚɞɚɟɬ ɧɚ ɞɪɟɧaɠɧɭɸ ɩɥɨɳɚɞɤɭ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɨɬ ɜɨɞɵ. 
Ɂɚɬɟɦ ɨɧ ɞɪɨɛɢɬɫɹ ɧɚ ɤɭɫɤɢ ɪaɡɦɟɪɨɦ ɧɟ ɛɨɥɟɟ 200 ɦɦ, ɤɥaɫɫɢɮɢɰɢɪɭɟɬɫɹ ɧɚ 
ɮɪɚɤɰɢɢ 0--25 ɦɦ ɢ 25--200 ɦɦ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɧɚ ɫɤɥɚɞ ɥɢɛɨ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɩɪɨɤaɥɢɜɚɧɢɹ. 
Ɋɚɡɦɟɪɵ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪ ɢ ɪɟɠɢɦ ɩɪɨɰɟɫɫɚ ɩɨɞɛɢɪɚɸɬ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɜɵɝɪɭɡɤɚ ɤɨɤɫɚ ɢ ɞɪɭɝɢɟ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɟɠɟɫɭɬɨɱɧɨ ɜ ɨɞɧɨ ɢ 
ɬɨ ɠɟ ɜɪɟɦɹ. Ɉɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜaɸɬ ɤɨɤɫɨɜɵɟ ɤɚɦɟɪɵ ɫɥɟɞɭɸɳɢɯ ɪɚɡɦɟɪɨɜ: 
ɜɵɫɨɬɚ -- ɞɨ 30 ɦ, ɞɢɚɦɟɬɪ -- ɨɬ 4 ɞɨ 9 ɦ. ȼ ɥɢɬɟɪɚɬɭɪɟ ɭɤɚɡɵɜaɟɬɫɹ ɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɭɡɥɚ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɤ ɤɨɤɫɨɜaɧɢɸ (ɩɨɜɵɲɟɧɢɟ ɤɨɤɫɭɟɦɨɫɬɢ 
ɩɭɬɟɦ ɨɬɝɨɧɚ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ ɢɥɢ ɨɤɢɫɥɟɧɢɹ ɝɭɞɪɨɧɚ ɜɨɡɞɭɯɨɦ, 
ɝɢɞɪɨɨɛɟɫɫɟɪɢɜɚɧɢɟ ɝɚɡɨɣɥɹ). ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜaɧɢɹ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 0,3 ɢ 0,6 ɦɥɧ. ɬ ɜ ɝɨɞ, ɧɨ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 1,5 
ɦɥɧ. ɬ ɜ ɝɨɞ. ɇɚ ɭɫɬaɧɨɜɤɚɯ ɫ ɧɢɡɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɬɪɟɛɭɸɬɫɹ ɞɜɟ 
ɢɥɢ ɬɪɢ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪɵ ɩɪɢ ɨɞɧɨɣ ɬɪɭɛɱɚɬɨɣ ɩɟɱɢ. Ⱦɥɹ ɦɨɳɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɱɢɫɥɨ ɤaɦɟɪ ɦɨɠɟɬ ɛɵɬɶ ɪɚɜɧɵɦ 4--6. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɩaɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɤaɦɟɪ ɢ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɟɱɟɣ. ɑɢɫɥɨ ɚɩɩɚɪɚɬɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪaɫɱɟɬɧɵɦ ɩɭɬɟɦ. 
Ⱦɥɹ ɱɟɬɤɨɝɨ ɜɵɞɟɥɟɧɢɹ ɫɭɯɨɝɨ ɝaɡɚ ɜ ɫɯɟɦɟ ɭɫɬaɧɨɜɤɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɮɪaɤɰɢɨɧɢɪɭɸɳɢɣ aɛɫɨɪɛɟɪ ɢ ɫɬaɛɢɥɢɡɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ. 
ȼ ɩɪɨɦɵɲɥɟɧɧɨɣ ɩɪɚɤɬɢɤɟ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɰɢɪɤɭɥɹɰɢɢ ɪɟɝɭɥɢɪɭɸɬ ɡɚ ɫɱɟɬ 
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ɩɨɞɚɱɢ ɱɚɫɬɢ ɩɟɪɜɢɱɧɨɝɨ ɫɵɪɶɹ ɜ ɧɢɡ ɪɟɤɬɢɮɢɤaɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ ɜ 
ɯɨɥɨɞɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɡɜɟɫɬɧɚ ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬaɧɨɜɤɚ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜaɧɢɹ, ɪaɛɨɬɚɸɳɚɹ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ -- ɬɹɠɟɥɵɦ ɝaɡɨɣɥɟɦ, 
ɧaɝɪɟɜɚɟɦɵɦ ɞɨ 515 °ɋ ɢ ɩɨɞaɜɚɟɦɵɦ ɜɦɟɫɬɟ ɫɨ ɜɬɨɪɢɱɧɵɦ ɫɵɪɶɟɦ ɜ 
ɤɨɤɫɨɜɵɟ ɤaɦɟɪɵ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɦɟɯaɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɤɨɤɫɚ ɢ 
ɭɥɭɱɲɢɬɶ ɩɨɤaɡɚɬɟɥɶ ɜɵɯɨɞɚ ɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ, ɭɜɟɥɢɱɢɬɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɡɦɟɟɜɢɤɚ ɩɟɱɢ ɛɟɡ ɟɝɨ ɡɚɤɨɤɫɨɜɵɜaɧɢɹ. ɋ ɷɬɨɣ ɠɟ 
ɰɟɥɶɸ ɩɪɟɞɭɫɦaɬɪɢɜɚɟɬɫɹ ɩɨɞaɱɚ ɫɢɥɨɤɫaɧɨɜɨɣ ɩɪɢɫaɞɤɢ ɉɆɋ-200Ⱥ ɜ 
ɤɨɥɢɱɟɫɬɜɟ 3--5 ɝ/ɬ ɢ ɬɭɪɛɭɥɢɡaɬɨɪɚ -- ɜɨɞɹɧɨɝɨ ɩɚɪɚ. Ɋɚɫɯɨɞ ɩɚɪɚ ɞɨɫɬɢɝɚɟɬ 
1--5% (ɦɚɫɫ.) ɨɬ ɫɵɪɶɹ. ɉɪɢɦɟɧɟɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɭɦɟɧɶɲɚɟɬ ɜɵɯɨɞ ɤɨɤɫɚ ɢ 
ɧɟɫɤɨɥɶɤɨ ɭɯɭɞɲaɟɬ ɟɝɨ ɫɬɪɭɤɬɭɪɭ. Ⱦɥɹ ɩɪɟɞɨɬɜɪaɳɟɧɢɹ ɨɬɥɨɠɟɧɢɣ ɤɨɤɫɚ ɜ 
ɲɥɟɦɨɜɭɸ ɥɢɧɢɸ ɜɨɡɦɨɠɧa ɩɨɞɚɱɚ ɯɨɥɨɞɧɨɝɨ ɝɚɡɨɣɥɹ ɤɨɤɫɨɜaɧɢɹ. ɉɪɢ 
ɩɨɞɛɨɪɟ ɚɩɩɚɪaɬɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɜɵɛɢɪaɬɶ: ɩɟɱɢ ɫ ɨɛɴɟɦɧɨ- 
ɧaɫɬɢɥɶɧɵɦ (ɬɢɩ ɉȽ15ɉ02) ɥɢɛɨ ɜɟɪɬɢɤaɥɶɧɨ- ɮaɤɟɥɶɧɵɦ ɩɥaɦɟɧɟɦ (ɬɢɩ 
ɉȽ18ɉ), ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ ɞɥɹ ɬɪaɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɤɨɤɫɚ, ɤɨɧɞɟɧɫaɬɨɪɵ-
ɯɨɥɨɞɢɥɶɧɢɤɢ ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥaɠɞɟɧɢɟɦ. ɇɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɶɫɹ ɤ 
ɦaɤɫɢɦɚɥɶɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɬɟɩɥɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɢ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ, ɩɪɟɞɭɫɦɚɬɪɢɜaɹ ɩɨɥɭɱɟɧɢɟ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɜɵɫɨɤɨɝɨ ɞaɜɥɟɧɢɹ. 
Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɤɨɤɫɚ ɢɫɩɨɥɶɡɭɸɬ ɨɫɬɚɬɤɢ, ɢɦɟɸɳɢɟ 
ɩɥɨɬɧɨɫɬɶ 990--1020 ɤɝ/ɦ3, ɤɨɤɫɭɟɦɨɫɬɶ ɩɨ Ʉɨɧɪɚɞɫɨɧɭ 4--10% (ɦɚɫɫ.) ɢ 
ɫɨɞɟɪɠɚɳɢɟ 0,4--2,5% (ɦɚɫɫ.) ɫɟɪɵ. ɑɟɦ ɜɵɲɟ ɤɨɤɫɭɟɦɨɫɬɶ ɫɵɪɶɹ, ɬɟɦ ɛɨɥɟɟ 
ɜɵɫɨɤɢɦɢ ɞɨɥɠɧɵ ɛɵɬɶ ɬɟɯɧɢɤɨ- ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɰɟɫɫɚ. ȿɫɥɢ 
ɤɨɤɫ ɩɪɟɞɧɚɡɧɚɱɚɟɬɫɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɪɚɮɢɬɢɪɨɜɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɜ 
ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬ 
ɞɢɫɬɢɥɥɹɬɧɵɟ ɤɪɟɤɢɧɝ- ɨɫɬɚɬɤɢ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɢ ɡɨɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɤɨɤɫɨɜɚɧɢɢ ɞɢɫɬɢɥɥɹɬɧɨɝɨ ɤɪɟɤɢɧɝ-ɨɫɬɚɬɤɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
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ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɤɨɤɫɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɜɟɫɬɢ ɩɪɨɰɟɫɫ ɩɪɢ ɩɨɜɵɲɟɧɧɨɦ 
ɞɚɜɥɟɧɢɢ. (0,05--0,08 Ɇɉɚ) ɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ɪɟɰɢɪɤɭɥɢɪɭɟɦɨɝɨ ɝɚɡɨɣɥɹ 
ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɬɭɪɛɭɥɢɡɚɬɨɪɚ 
 
2.2. Ʉɢɧɟɬɢɱɟɫɤɢɣ  ɢ  ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ  ɪɚɫɱɟɬɵ  ɪɟɚɤɰɢɨɧɧɵɯ 
ɤɚɦɟɪ 
 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
ɪɟɚɤɰɢɨɧɧɨɝɨ ɡɦɟɟɜɢɤɚ ɩɟɱɢ ɞɥɹ ɧɚɝɪɟɜɚ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ. Ɉɬɥɢɱɢɟ ɫɨɫɬɨɢɬ 
ɥɢɲɶ ɜ ɬɨɦ, ɱɬɨ ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ ɞɨɥɠɧɨ ɧɚɝɪɟɜɚɬɶɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 495--
515 °ɋ ɡɚ ɛɨɥɟɟ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ--120 ɫ. Ɉɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ 
ɫɵɪɶɹ ɧɚ ɜɯɨɞɟ ɜ ɪɟɚɤɰɢɨɧɧɵɣ ɡɦɟɟɜɢɤ ɫɱɢɬɚɟɬɫɹ 1,0--1,6 ɦ/ɫ, ɱɬɨ 
ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɞɚɱɟɣ ɬɭɪɛɭɥɢɡɚɬɨɪɚ -- ɜɨɞɹɧɨɝɨ ɩɚɪɚ. ɐɟɥɶ ɪɚɫɱɟɬɚ -- 
ɭɫɬaɧɨɜɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɢ ɡɚɩɨɥɧɟɧɢɹ 
ɤɚɦɟɪɵ ɤɨɤɫɨɦ, ɫɨɫɬɚɜɥɟɧɢɟ ɝɪɚɮɢɤɚ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɬɟɦɩɟɪaɬɭɪɵ ɜɟɪɯɚ ɪɟɚɤɬɨɪɚ. ȼɧɚɱaɥɟ ɫɨɫɬɚɜɥɹɸɬ ɦaɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 
ɤɨɤɫɨɜɵɯ ɤɚɦɟɪ ɫ ɭɱɟɬɨɦ ɪɟɰɢɪɤɭɥɹɰɢɢ ɧɟɩɪɟɜɪɚɳɟɧɧɨɝɨ ɫɵɪɶɹ ɢ ɩɨɞɚɱɢ 
ɬɭɪɛɭɥɢɡɚɬɨɪɚ. ɂɫɯɨɞɹ ɢɡ ɪaɡɦɟɪɨɜ ɤɚɦɟɪɵ ɧɚɯɨɞɢɦ ɟɟ ɪɚɛɨɱɢɣ ɨɛɴɟɦ V. 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɜɵɫɨɬɭ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɇɤ=0,9-- 1,0 ɦ ɢ ɞɢɚɦɟɬɪ 
d=l,6--2,0 ɦ. Ɉɩɪɟɞɟɥɹɸɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡaɩɨɥɧɟɧɢɹ ɤaɦɟɪɵ ɤɨɤɫɨɦ. 
ɇaɣɞɟɧɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡaɩɨɥɧɟɧɢɹ ɤaɦɟɪɵ ɤɨɤɫɨɦ ɞɨɥɠɧa ɛɵɬɶ 
ɞɨɫɬɚɬɨɱɧɨɣ, ɱɬɨɛɵ ɫɨɫɟɞɧɸɸ ɤaɦɟɪɭ ɭɫɩɟɬɶ ɨɫɜɨɛɨɞɢɬɶ ɨɬ ɤɨɤɫɚ ɢ 
ɩɨɞɝɨɬɨɜɢɬɶ ɟɟ ɤ ɪaɛɨɬɟ. 
ɂɡ ɬɟɩɥɨɜɨɝɨ ɛaɥɚɧɫɚ ɤɨɤɫɨɜɨɣ ɤaɦɟɪɵ ɨɩɪɟɞɟɥɹɸɬ ɬɟɦɩɟɪaɬɭɪɭ ɩaɪɨɜ 
ɧɚ ɜɟɪɯɭ ɚɩɩaɪɚɬɚ. ȼɵɱɢɫɥɹɸɬ ɩɨɬɟɪɢ ɬɟɩɥa ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
Ɍɟɦɩɟɪaɬɭɪɚ ɜɟɪɯɚ ɪɟaɤɬɨɪɚ ɪɚɫɫɱɢɬɵɜaɟɬɫɹ ɦɟɬɨɞɨɦ ɩɨɞɛɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ 
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ɩɪɢɧɢɦɚɸɬ ɨɠɢɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪaɬɭɪɵ ɜɟɪɯɚ ɢ ɞɥɹ ɩɪɢɧɹɬɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɱɢɫɥɹɸɬ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥa, ɭɧɨɫɢɦɨɟ ɩɚɪɚɦɢ ɢɡ ɤɚɦɟɪɵ. ɉɪɢ 
ɧɟɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɣ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɡɚɞɚɸɬɫɹ ɧɨɜɵɦ ɡɧɚɱɟɧɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɚɯɨɞɹɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɟɣ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ. Ⱦɥɹ 
ɨɛɥɟɝɱɟɧɢɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɡaɞaɱɢ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɱɟɫɤɭɸ 
ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪaɬɭɪɵ ɜɟɪɯɚ ɨɬ ɪɚɫɯɨɞɚ ɬɟɩɥɚ. Ⱦɥɹ ɩɪɢɧɹɬɵɯ ɪɚɡɦɟɪɨɜ 
ɤɨɤɫɨɜɨɣ ɤɚɦɟɪɵ ɧɚɯɨɞɹɬ ɮɚɤɬɢɱɟɫɤɭɸ ɫɤɨɪɨɫɬɶ ɩɚɪɨɜ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ 
ɪɟɚɤɬɨɪɚ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɩɪɟɞɟɥɚɯ 0,10--0,20 ɦ/ɫ. ȿɫɥɢ ɨɤɚɠɟɬɫɹ, ɱɬɨ 
ɨɧɚ ɛɨɥɶɲɟ 0,20 ɦ/ɫ, ɧɟɨɛɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɟɦ 
ɞɢɚɦɟɬɪɚ ɤɨɤɫɨɜɵɯ ɤɚɦɟɪ ɢ ɪɚɫɱɟɬɵ ɩɨɜɬɨɪɢɬɶ. Ⱦɪɭɝɨɣ ɜɨɡɦɨɠɧɵɣ ɜɚɪɢɚɧɬ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɫɤɨɪɨɫɬɢ ɩɚɪɨɜ ɜ ɤɨɤɫɨɜɨɣ ɤɚɦɟɪɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɪɚɫɱɟɬɟ ɫɤɨɪɨɫɬɢ ɜɢɬɚɧɢɹ ɤɚɪɛɨɢɞɧɵɯ ɱɚɫɬɢɰ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɩɟɧɧɨɦ ɫɥɨɟ. ɋ 
ɷɬɨɣ ɰɟɥɶɸ ɜɧɚɱɚɥɟ ɨɩɪɟɞɟɥɹɸɬ ɩɥɨɬɧɨɫɬɶ ɢ ɜɹɡɤɨɫɬɶ ɩɚɪɨɜ, ɧɚɯɨɞɹɬ 
ɤɪɢɬɟɪɢɣ Ⱥɪɯɢɦɟɞɚ. Ɇɟɠɞɭ ɤɪɢɬɟɪɢɟɦ Ⱥɪɯɢɦɟɞɚ ɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɦ 
ɤɪɢɬɟɪɢɟɦ Ɋɟɣɧɨɥɶɞɫɚ ɫɭɳɟɫɬɜɭɟɬ. ɇɚɯɨɞɹɬ ɫɤɨɪɨɫɬɶ ɜɢɬɚɧɢɹ ɱɚɫɬɢɰ. 
Ɋɚɛɨɱɭɸ ɫɤɨɪɨɫɬɶ ɩɚɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɟ ɜɵɲɟ 0,9Uɜ, ɱɬɨɛɵ ɧɟ ɞɨɩɭɫɬɢɬɶ 
ɭɧɨɫɚ ɤɚɪɛɨɢɞɧɵɯ ɱɚɫɬɢɰ ɜ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɭɸ ɤɨɥɨɧɧɭ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɩɨɩɚɞɚɧɢɹ ɢɯ ɜɨ ɜɬɨɪɢɱɧɨɟ ɫɵɪɶɟ. ȼ ɦɨɦɟɧɬ ɨɤɨɧɱɚɧɢɹ ɰɢɤɥɚ ɤɨɤɫɨɜɚɧɢɹ 
ɫɥɨɣ ɩɟɧɵ ɧɟ ɞɨɥɠɟɧ ɞɨɯɨɞɢɬɶ ɞɨ ɜɟɪɯɚ ɤɚɦɟɪɵ. ɉɨ ɩɪɚɤɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ 
ɜɵɫɨɬɭ ɡɚɩɨɥɧɟɧɢɹ ɤɨɤɫɨɦ ɧɚɞɨ ɩɪɢɧɢɦɚɬɶ ɧɚ 3,5--4,0 ɦ ɧɢɠɟ ɜɟɪɯɚ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ. ȼɵɯɨɞ ɢ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɜ ɨɫɧɨɜɧɨɦ ɡɚɜɢɫɹɬ ɨɬ ɜɢɞɚ ɫɵɪɶɹ, ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬa ɪɟɰɢɪɤɭɥɹɰɢɢ. ɇɚɢɛɨɥɟɟ ɧaɞɟɠɧɵɟ ɪɟɡɭɥɶɬaɬɵ ɩɨ ɜɵɯɨɞɭ ɢ 
ɤaɱɟɫɬɜɭ ɫɵɪɶɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɨ ɩɪaɤɬɢɱɟɫɤɢɦ ɞɚɧɧɵɦ. 
Ƚɪɚɮɢɤ ɪɚɛɨɬɵ ɪɟaɤɰɢɨɧɧɵɯ ɤɚɦɟɪ 
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ɉɪɢ ɫɨɫɬaɜɥɟɧɢɢ ɝɪaɮɢɤɚ ɪɚɛɨɬɵ ɪeaɤɰɢɨɧɧɵɯ ɤɚɦɟɪ ɫɥɟɞɭɟɬ ɢɫɯɨɞɢɬɶ 
ɢɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜaɧɢɹ 
(ɬɚɛɥ.2.1). 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥ. 2.1., ɞɥɢɬɟɥɶɧɨɫɬɶ ɛɨɥɶɲɢɧɫɬɜa ɨɬɞɟɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ ɧɚ ɪɚɡɧɵɯ ɭɫɬɚɧɨɜɤaɯ ɩɪɢɦɟɪɧɨ ɨɞɢɧɚɤɨɜɚɹ. ɇɚɢɛɨɥɶɲɢɟ ɪaɡɥɢɱɢɹ 
ɧaɛɥɸɞɚɸɬɫɹ ɜ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪaɡɝɪɭɡɤɢ ɤɚɦɟɪ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟɦ ɪaɡɧɨɣ, ɬɟɯɧɢɤɢ ɛɭɪɟɧɢɹ ɢ ɪɟɡɤɢ ɤɨɤɫɚ. 
 
2.3.Ɋɚɫɱɟɬɧɚя ɱɚɫɬɶ 
 
Ɋaɫɱɟɬ ɪɟaɤɰɢɨɧɧɵɯ ɤaɦɟɪ ɭɫɬaɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜaɧɢɹ 
ɋɨɫɬaɜɢɬɶ ɦaɬɟɪɢɚɥɶɧɵɣ ɢ ɬɟɩɥɨɜɨɣ ɛaɥɚɧɫ ɤɨɤɫɨɜɵɯ ɤaɦɟɪ, 
ɪɚɫɫɱɢɬaɬɶ ɱɢɫɥɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪaɡɦɟɪɵ ɢɯ; ɨɩɪɟɞɟɥɢɬɶ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡaɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɤaɦɟɪɵ ɤɨɤɫɨɦ ɢ ɩɪɨɜɟɫɬɢ 
ɝɢɞɪaɜɥɢɱɟɫɤɢɣ ɪaɫɱɺɬ ɤɚɦɟɪ. 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɝɭɞɪɨɧɭ G=92 ɬ/ɱ; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɟɰɢɪɤɭɥɹɰɢɢ kp=1,9; 
Ⱦaɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɫɵɪɶɹ ɜ ɤaɦɟɪɭ P=0,35 Ɇɩɚ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɧɚ ɜɯɨɞɟ ɜ ɤɨɤɫɨɜɵɟ ɤɚɦɟɪɵ t=490єC; 
Ɍɭɪɛɭɥɢɡɚɬɨɪ-ɜɨɞɹɧɨɣ ɩɚɪ ɜ ɤɨɥɢɱɟɫɬɜɟ 2,5% (ɦɚɫɫ.) ɨɬ ɫɵɪɶɹ 
ɉɪɢɧɢɦaɟɦ ɩɨ ɞaɧɧɵɦ ɫɥɟɞɭɸɳɢɣ ɜɵɯɨɞ ɩɪɨɞɭɤɬɨɜ (% ɦɚɫɫ. ɨɬ 
ɫɵɪɶɹ): ɝɚɡ-7, ɛɟɧɡɢɧ-12, ɥɺɝɤɢɣ ɝɚɡɨɣɥɶ-32,5, ɬɹɠɺɥɵɣ ɝɚɡɨɣɥɶ-26,5, ɤɨɤɫ-22; 
ɩɨɬɟɪɢ ɢɫɤɥɸɱɟɧɵ. 
ɉɥɨɬɧɨɫɬɶ ɤɨɤɫɨɜɨɝɨ ɫɥɨɹ ɫ Ʉ.ɋ. = 0,85 ɬ/ɦ3 
Ɇaɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɪɟɚɤɰɢɨɧɧɨɣ ɤɚɦɟɪɵ 
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ɋɨɫɬaɜɥɹɟɦ ɦaɬɟɪɢɚɥɶɧɵɣ ɛaɥɚɧɫ ɪɚɛɨɬɚɸɳɟɣ ɪɟaɤɰɢɨɧɧɨɣ ɤɚɦɟɪɵ 
(ɬɚɛɥ.2.1). 
 
 
Ɍɚɛɥɢɰɚ 2.1. Ʉɚɱɟɫɬɜɨ ɩɟɪɜɢɱɧɨɝɨ ɢ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ 
 
Ʉɨɦɩɨɧɟ
ɧɬ 
ɉɪɟɞɟɥɵ 
ɜɵɤɢɩɚɧɢɹ,
єC 
t, 
єC 
M p,ɤɝ/
ɦ3 
xi  
ɉɟɪɜɢɱɧ
ɨɟ ɫɵɪɶɺ 
      
Ʌɟɝɤɢɣ 
ɝaɡɨɣɥɶ 
200-350 28
0 
22
0 
890 0,020
0 
 
Ɍɹɠɟɥɵɣ 
ɝaɡɨɣɥɶ 
350-480 41
5 
34
0 
950 0,040
0 
 
Ɉɫɬaɬɨɤ 480 56
0 
55
0 
1045 0,940
0 
 
ȼɬɨɪɢɱɧ
ɨɟ ɫɵɪɶɺ 
      
Ȼɟɧɡɢɧ 35-200 11
5 
10
8 
755 0,006  
Ʌɟɝɤɢɣ 200-350 28 22 895 0,040  
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ɝaɡɨɣɥɶ 0 0 0 
Ɍɹɠɟɥɵɣ 
ɝaɡɨɣɥɶ 
350-480 41
5 
34
0 
955 0,117
4 
 
Ɋɟɰɢɪɤɭɥ
ɹɬ 
?480 50
0 
46
0 
1000 0,214
2 
 
Ɉɫɬɚɬɨɤ ?480 56
0 
55
0 
1045 0,627
8 
 
       
 
 
Ɍɚɛɥɢɰɚ2.3. Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɪɟɚɤɰɢɨɧɧɨɣ ɤɚɦɟɪɵ 
 
ɉɨɤɚɡaɬɟɥɢ ɬ/ɱ % (ɦɚɫɫ.) ɬ/ɫɭɬ.  
ȼɡɹɬɨ     
Ʌɟɝɤɢɣ ɝaɡɨɣɥɶ 1,84 1,64 44,16  
Ɍɹɠɟɥɵɣ ɝaɡɨɣɥɶ 3,68 3,29 88,32  
Ɋɟɰɢɪɤɭɥɹɬ 20 17,86 480  
Ɉɫɬaɬɨɤ 86,48 77,21 2075,52  
ȼɨɞɹɧɨɣ ɩɚɪ 2,8 2,5 67,2  
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ɉɪɨɱɢɟ 114,8 102,5 2755,2  
ɉɨɥɭɱɟɧɨ     
Ƚaɡ 6,44 5,75 154,56  
Ȼɟɧɡɢɧ 11,04 9,86 264,96  
Ʌɟɝɤɢɣ ɝaɡɨɣɥɶ 29,9 26,69 717,6  
Ɍɹɠɟɥɵɣ ɝaɡɨɣɥɶ 24,38 21,77 585,12  
Ɋɟɰɢɪɤɭɥɹɬ 20 17,86 480  
Ʉɨɤɫ 20,24 18,07 485,76  
ȼɨɞɹɧɨɣ ɩaɪ 2,8 2,5 67,2  
ɉɪɨɱɢɟ 114,8 102,5 2755,2  
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɪaɡɦɟɪɨɜ ɤɚɦɟɪɵ ɤɨɤɫɨɜɚɧɢɹ 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤaɦɟɪ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɤɥɸɱɟɧɧɵɯ 
ɧɚ ɪɟaɤɰɢɸ. Ⱦɢaɦɟɬɪ ɤaɦɟɪɵ ɞɨɥɠɟɧ ɛɵɬɶ ɬaɤɢɦ, ɱɬɨɛɵ ɜɵɫɨɬɚ ɨɞɧɨɣ 
ɤaɦɟɪɵ ɛɵɥɚ ɛɨɥɶɲɟ ɟɝɨ ɜ 4-5 ɪɚɡ. Ɉɛɳɟɟ ɱɢɫɥɨ ɤaɦɟɪ ɩɪɢɧɢɦɚɟɬɫɹ 
ɭɞɜɨɟɧɧɵɦ ɬ.ɤ ɜ ɨɞɧɢɯ ɤaɦɟɪɚɯ ɢɞɟɬ ɪɟaɤɰɢɹ, ɚ ɢɡ ɞɪɭɝɢɯ ɜ ɷɬɨ ɜɪɟɦɹ 
ɜɵɝɪɭɠaɟɬɫɹ ɤɨɤɫ. 
1. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɢaɦɟɬɪɚ ɤaɦɟɪɵ 
ɝɞɟ: VC - ɨɛɴɟɦ ɩaɪɨɜ ɜ ɤɚɦɟɪɟ, ɦ3/ɫ 
w - ɫɤɨɪɨɫɬɶ ɩaɪɨɜ ɜ ɤaɦɟɪɟ, ɩɪɢɧɹɥɢ ɪɚɜɧɭɸ 0,15 ɦ/ɫ 
ɝɞɟ: t - ɬɟɦɩɟɪɚɬɭɪɚ ɫɵɪɶɹ,  °ɋ 
65 
 
ɊɈ - ɞaɜɥɟɧɢɟ ɜ ɤaɦɟɪɟ, 3,5 ɚɬɢ 
GC - ɤɨɥɢɱɟɫɬɜɨ ɫɵɪɶɹ, ɤɝ/ɫ 
Gȼ.ɉ. - ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɹɧɨɝɨ ɩaɪɚ, ɩɨɫɬɭɩaɸɳɟɝɨ ɢɡ ɩɟɱɢ, ɤɝ/ɫ 
Ɇ - ɦɨɥɟɤɭɥɹɪɧɵɣ ɜɟɫ ɫɵɪɶɹ 
Ɇ = 60 + 0,3t + 0,001 t2, 
Ƚɞɟ t - ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɫɵɪɶɹ, 515 °ɋ. 
Ɇ = 60 + 0,3 490 + 0,001 4902 = 447,1 ɝ/ɦɨɥɶ 
ɉɪɢɧɢɦɚɟɦ Ⱦ = 4 ɦ. 
2. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɤɨɤɫɚ ɨɛɪaɡɨɜɚɜɲɟɝɨɫɹ ɜ ɤaɦɟɪɟ ɡɚ 1 ɫɭɬɤɢ 
ɝɞɟ G - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤaɦɟɪɵ ɩɨ ɤɨɤɫɭ, ɬ/ɫɭɬ. 
ɫɄɋ - ɩɥɨɬɧɨɫɬɶ ɤɨɤɫɨɜɨɝɨ ɫɥɨɹ 
3. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟaɤɰɢɨɧɧɨɝɨ ɨɛɴɟɦɚ ɤɚɦɟɪɵ 
ɝɞɟ: - ɨɛɴɟɦɧɚɹ ɫɤɨɪɨɫɬɶ ɫɵɪɶɹ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɭɸ 0,16 ɱ-1 
VɋɕɊɖə - ɨɛɴɟɦ ɫɵɪɶɹ, ɦ3/ɱ 
4. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɚ ɤɨɤɫɚ ɨɛɪaɡɭɸɳɟɝɨɫɹ ɡɚ 1 ɱɚɫ 
5. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɪaɳɟɧɢɹ ɜɵɫɨɬɵ ɤɨɤɫɨɜɨɝɨ ɫɥɨɹ ɜ ɤaɦɟɪɟ ɡɚ 1 ɱɚɫ 
ɝɞɟ: F - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɤɨɤɫɨɜɨɣ ɤaɦɟɪɵ, ɦ2 
6. ȼɵɫɨɬɚ ɤɨɤɫɨɜɨɝɨ ɫɥɨɹ ɜ ɡɚɧɢɦaɟɦɨɣ ɤaɦɟɪɟ 
7. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɨ ɪɟaɤɰɢɨɧɧɨɦɭ 
ɨɛɴɟɦɭ 
8. ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɡɚɩɨɥɧɟɧɢɹ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ɤaɦɟɪɵ ɧɚ 70-90% 
57,24 - 100 % 
45,6 - ɯɯ = 79,67 % 
9. ɉɪɨɜɟɪɤa ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ ɞɢaɦɟɬɪɚ ɢ ɜɵɫɨɬɵ 
ɤaɦɟɪɵ 
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ɍɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜaɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɞaɧɧɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɬɚɜɢɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɤaɦɟɪ ɧɚ ɨɞɢɧ ɩɨɬɨɤ, ɡɧɚɱɢɬ 
ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱaɫɬɢ 1 ɤɚɦɟɪɵ ɪɚɜɧɚ: 
10. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɣ ɜɵɫɨɬɵ ɤaɦɟɪɵ 
Ɍɟɩɥɨɜɨɣ ɛaɥɚɧɫ ɪɟaɤɰɢɨɧɧɨɣ ɤaɦɟɪɵ 
ɉɪɢɧɢɦɚɟɦ ɬɟɦɩɟɪaɬɭɪɭ ɩaɪɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɟaɤɰɢɨɧɧɨɣ ɤaɦɟɪɵ 
ɪɚɜɧɭɸ 460 °ɋ, ɬɨɝɞɚ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪaɬɭɪɚ ɤɨɤɫɚ ɜ ɤaɦɟɪɟ ɫɨɫɬɚɜɢɬ 475 °ɋ 
((490+460)/2). 
Gi- ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɨ i- ɤɨɦɩɨɧɟɧɬɭ, ɤɝ/ɱ, Ɇi- ɦɨɥɹɪɧaɹ ɦaɫɫɚ 
ɤɨɦɩɨɧɟɧɬɚ, ti- ɫɪɟɞɧɹɹ ɬɟɦɩɟɪaɬɭɪɚ ɜɵɤɢɩaɧɢɹ ɮɪaɤɰɢɢ, ɫ- ɩɥɨɬɧɨɫɬɶ 
ɮɪaɤɰɢɢ, ɤɝ/ɦ3, Gi/ Ɇi - ɦɨɥɶɧɵɣ ɪaɫɯɨɞ ɩɨ i- ɤɨɦɩɨɧɟɧɬɭ, ɦɨɥɶ/ɱ, x'Fi- 
ɦɨɥɶɧaɹ ɞɨɥɹ ɤɨɦɩɨɧɟɧɬɚ ɜ ɫɵɪɶɟ, x'FiMi- ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɤɨɦɩɨɧɟɧɬɚ ɜ ɫɵɪɶɟ, 
Pt - ɞaɜɥɟɧɢɟ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 500 °ɋ, Kpt- ɤɨɧɫɬɚɧɬɚ ɪaɜɧɨɜɟɫɢɹ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 500 °ɋ, x'i- ɦɨɥɶɧɚɹ ɞɨɥɹ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɚɪɨɜɨɣ ɮɚɡɟ, xi- 
ɦɨɥɶɧɚɹ ɞɨɥɹ ɤɨɦɩɨɧɟɧɬɚ ɜ ɠɢɞɤɨɣ ɮɚɡɟ, Mi x'i- ɦaɫɫɨɜɚɹ ɞɨɥɹ ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɩaɪɨɜɨɣ ɮɚɡɟ, Gxi, - ɦaɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɨ i- ɤɨɦɩɨɧɟɧɬɭ ɜ ɠɢɞɤɨɣ ɮɚɡɟ, ɤɝ/ɱ, 
Gyi- ɦaɫɫɨɜɵɣ ɪɚɫɯɨɞ ɩɨ i- ɤɨɦɩɨɧɟɧɬɭ ɜ ɩɚɪɨɜɨɣ ɮɚɡɟ,ɤɝ/ɱ 
ɉɪɢɧɢɦɚɟɦ ɞɨɥɸ ɨɬɝɨɧa ɫɵɪɶɹ ɧɚ ɜɯɨɞɟ ɜ ɪaɚɤɰɢɨɧɧɭɸ ɤaɦɟɪɭ e'=0.56 
ɢ ɩɪɨɜɟɪɹɟɦ ɩɪaɜɢɥɶɧɨɫɬɶ ɩɪɢɧɹɬɨɝɨ ɡɧaɱɟɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɪaɫɱɺɬɚ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɟ 4. 
ɉɪɨɜɨɞɢɦ ɩɟɪɟɫɱɺɬ ɦɨɥɶɧɨɣ ɞɨɥɢ ɜ ɦɚɫɫɨɜɭɸ: 
ɟ =1- (0,02·220 + 0,04·355 + 0,94·540)( 1- 0,56) / 303,413 = 0,237. 
Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɣ ɮaɡɵ Gx=114800(1-0,237)= 87592,4 ɤɝ/ɱ. 
ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɣ ɮɚɡɵ ɪɚɜɧɚ 
ɫx=87592,4/(157,67/890+1226,29/950+15591,45/1000+70687,07/1045)=1034,112 
ɤɝ/ɦ3 
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ɋɨɫɬɚɜɥɹɟɦ ɬɟɩɥɨɜɨɣ ɛɚɥɚɧɫ ɤaɦɟɪɵ, ɱɬɨɛɵ ɧɚɣɬɢ ɬɟɦɩɟɪaɬɭɪɭ ɩaɪɨɜ 
ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɟɺ. 
Ɍɟɦɩɟɪaɬɭɪɚ ɜɜɨɞɚ ɫɵɪɶɹ ɜ ɤaɦɟɪɭ tɋ = 490 °ɋ; ɬɟɩɥɨɟɦɤɨɫɬɶ ɫɵɪɶɹ ɋɋ 
= 2,09 ɤȾɠ/ɤɝ; ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɪɟɚɤɰɢɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ QɊ = -130 ɤȾɠ/ɤɝ 
Ɍɚɛɥɢɰɚ 2.4. Ɍɟɩɥɨɜɨɣ ɛɚɥɚɧɫ 
 
ɇaɢɦɟɧɨɜɚɧɢɟ t, ɋ i, 
ɤȾɠ/ɤɝ 
G, 
ɤɝ/ɫ 
Q, ɤȼɬ  
ɉɪɢɯɨɞ 
ɋɵɪɶɟ, Q, 
490 1076,35 31,89 320658,55  
Ɋaɫɯɨɞ 
ɉaɪɨɨɛɪɚɡɧɵɟ 
ɩɪɨɞɭɤɬɵ, Q2 
Ɍɟɩɥɨɜɨɣ 
ɷɮɮɟɤɬ 
ɪɟaɤɰɢɢ, Q3 
Ʉɨɤɫ, Q4 
ɉɨɬɟɪɢ, Q5 
465,4 
- 
475 
- 
1389,92 
130 
625 
- 
20,71 
31,89 
5,62 
- 
26987,62 
4145,7 
3336,875 
718,49 
 
ɂɬɨɝɨ: 
67847,235 
     
      
t- ɬɟɦɩɟɪaɬɭɪɚ, °ɋ, i- ɷɧɬaɥɶɩɢɹ, ɤȾɠ/ɤɝ, G - ɦaɫɫɨɜɵɣ ɪɚɫɯɨɞ, ɤɝ/ɫ, Q- 
ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɤȼɬ 
Ɋaɫɲɢɮɪɨɜɤɚ ɬɟɩɥɨɜɨɝɨ ɛaɥɚɧɫɚ 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥa ɜɧɟɫɟɧɧɨɝɨ ɜ ɤaɦɟɪɭ ɫɵɪɶɟɦ 
Q1 = G c t, 
Ƚɞɟ ɋ - ɬɟɩɥɨɟɦɤɨɫɬɶ ɫɵɪɶɹ, 2,09 ɤȾɠ/ɤɝ; t - ɬɟɦɩɟɪaɬɭɪɚ ɫɵɪɶɹ,  ɋ 
i = ɫ t 
Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɩɥa ɭɧɟɫɟɧɧɨɝɨ ɩaɪɨɨɛɪɚɡɧɵɦɢ ɩɪɨɞɭɤɬaɦɢ ɤɨɤɫɨɜaɧɢɹ 
Q2 = G2 c t, 
Ƚɞɟ ɋ - ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜaɧɢɹ; t - ɬɟɦɩɟɪaɬɭɪɚ 
ɩaɪɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ,  °ɋ 
Ɍɟɩɥɨ, ɡɚɬɪaɱɟɧɧɨɟ ɧɚ ɪɟaɤɰɢɸ 
Q3 = QP G 
Ɍɟɩɥɨ, ɭɧɟɫɟɧɧɨɟ ɤɨɤɫɨɦ 
Q4 = G4 ɋɄ t, ɝɞɟ ɋɄ - ɬɟɩɥɨɟɦɤɨɫɬɶ ɤɨɤɫɚ, 1,25 ɤȾɠ/ɤɝ 
ɉɨɬɟɪɢ ɬɟɩɥa ɫɨɫɬɚɜɥɹɸɬ 2,2 % ɨɬ ɩɪɢɯɨɞɚ ɫ ɫɵɪɶɟɦ 
Ɍɟɦɩɟɪaɬɭɪɚ ɩaɪɨɨɛɪaɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜaɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 
ɤɨɤɫɨɜɨɣ ɤaɦɟɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛaɥɚɧɫɚ 
Ɍɟɦɩɟɪaɬɭɪɚ ɩaɪɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤaɦɟɪɵ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɢɠɟ ɬɟɦɩɟɪaɬɭɪɵ ɫɵɪɶɹ ɧɚ ɜɯɨɞɟ ɧɚ 30-60 °ɋ, ɫɥɟɞɨɜaɬɟɥɶɧɨ ɪɚɫɱɟɬ 
ɜɵɩɨɥɧɟɧ ɜɟɪɧɨ. 
ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛ=33 ɤȾɠ/(ɦ2·ɱ·Ʉ) ɢ ɪɚɡɧɨɫɬɶ 
ɬɟɦɩɟɪaɬɭɪ ɦɟɠɞɭ ɢɡɨɥɹɰɢɟɣ ɢ ɨɤɪɭɠaɸɳɟɣ ɫɪɟɞɨɣ, Ⱦt=50 єC. ɇaɪɭɠɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɨɥɹɰɢɢ S=600ɦ2. 
Qy=33·50·600=1·106 ɤȾɠ/ɱ. 
Ɋɟɡɭɥɶɬaɬɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪaɫɯɨɞɚ ɬɟɩɥɚ ɢɡ ɤɨɤɫɨɜɨɣ ɤaɦɟɪɵ ɫɜɨɞɢɦ ɜ 
ɬɚɛɥɢɰɟ 6. Ʉɚɤ ɜɢɞɧɨ, ɪaɫɯɨɞ ɬɟɩɥɚ ɩɪɢ 460 єC ɪaɜɟɧ ɨɛɳɟɦɭ ɤɨɥɢɱɟɫɬɜɭ 
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ɬɟɩɥɚ, ɜɵɜɨɞɢɦɨɦɭ ɜ ɪɟaɤɰɢɨɧɧɭɸ ɤɚɦɟɪɭ. ɉɨɷɬɨɦɭ ɫɱɢɬɚɟɦ ɩɪɢɧɹɬɭɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɚɜɢɥɶɧɨɣ. 
Ɋaɫɫɱɢɬɵɜɚɟɦ ɥɢɧɟɣɧɭɸ ɫɤɨɪɨɫɬɶ ɩaɪɨɜ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤaɦɟɪɵ 
Ⱦɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɦ ɨɛɴɺɦ ɩaɪɨɜ G'(ɦ3/ɫ) ɩɨ ɭɪaɜɧɟɧɢɸ 
Ɍɚɛɥɢɰɚ 2.5. Ɋaɫɯɨɞ ɬɟɩɥɚ ɢɡ ɤɨɤɫɨɜɨɣ ɤaɦɟɪɵ ɩɪɢ 485°ɋ 
 
Ʉɨɦɩɨɧɟɧɬ ɤɝ/ɱ ɤȾɠ/ɤɝ 10-6ɤȾɠ/ɱ  
Ƚaɡ 6440 1598 10,29  
Ȼɟɧɡɢɧ 11040 1535 16,946  
Ʌɺɝɤɢɣ ɝaɡɨɣɥɶ 29900 1450 43,355  
Ɍɹɠɟɥɵɣ ɝaɡɨɣɥɶ 24380 1419 34,595  
Ɋɟɰɢɪɤɭɥɹɬ 20000 1390 27,8  
Ʉɨɤɫ 20240 725 14,674  
ȼɨɞɹɧɨɣ ɩaɪ 2800 3469 9,713  
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Ɂaɤɥɸɱɟɧɢɟ 
ɉɪɨɰɟɫɫ ɁɄ ɧɚ ɩɪɨɬɹɠɟɧɢɢ XX ɜɟɤɚ ɹɜɥɹɥɫɹ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɨɫɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɭɝɥɭɛɥɟɧɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɱɬɨ 
ɨɛɭɫɥɨɜɥɢɜaɟɬɫɹ ɤɚɤ ɛɨɥɶɲɨɣ ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɤɨɤɫɟ, ɬɚɤ ɢ ɨɬɫɭɬɫɬɜɢɟɦ 
ɞɟɲɟɜɵɯ ɤaɬɚɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɟɪɟɪaɛɨɬɤɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ 
ɢɡ-ɡɚ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ ɦɟɬɚɥɥɨɜ-ɹɞɨɜ ɤaɬɚɥɢɡɚɬɨɪɨɜ. Ɉɛɳɚɹ 
ɦɢɪɨɜɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɨɤ ɁɄ ɧɵɧɟ ɫɨɫɬɚɜɥɹɟɬ ~ 140 ɦɥɧ ɬ/ɝɨɞ, ɱɬɨ 
ɷɤɜɢɜɚɥɟɧɬɧɨ ɜɵɪɚɛɨɬɤɟ ~ 40 ɦɥɧ ɬ/ɝɨɞ ɤɨɤɫɚ.  
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           3  ВЫВʝʓЫ 
 
1. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɢɧɠɟɧɟɪɧɵɯ ɨɫɧɨɜ ɩɪɨɰɟɫɫɚ 
ɡɚɦɟɞɥɟɧɧɨɝɨ ɤɨɤɫɨɜɚɧɢɹ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɢ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɣ 
ɢ ɩɚɬɟɧɬɧɵɣ ɚɧɚɥɢɡ ɩɭɬɟɣ ɭɥɭɱɲɟɧɢɹ ɬɟɯɧɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɨɰɟɫɫɚ.ȼɵɹɫɧɟɧɨ, ɱɬɨ ɭɫɬɚɧɨɜɤɚ ɰɢɤɥɨɧɚ ɧɚ ɥɢɧɢɢ ɨɬɜɨɞɚ ɩɚɪɨɝɚɡɨɜɵɯ 
ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɢɡ ɪɟɚɤɬɨɪɚ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɭɫɬɚɧɨɜɤɢ ɩɨ ɤɨɤɫɭ ɧɚ 5,7%, ɫɜɟɬɥɵɦ ɞɢɫɬɢɥɥɹɬɚɦ ɢ ɝɚɡɚɦ ɤɨɤɫɨɜɚɧɢɹ ɧɚ 
5,26%. 
 
2. Ɋɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɟɧɚ ɟɺ ɧɚɞɺɠɧɨɫɬɶ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɦɢ 
ɩɪɢɛɨɪɚɦɢ ɢ ɛɚɡɨɜɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ. 
 
3. ɉɪɨɜɟɞɟɧɵ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɺɬɵ ɨɫɧɨɜɧɨɣ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɫɬɚɞɢɣ ɩɪɨɰɟɫɫɚ. Ɋɚɫɱɟɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɚɤɟɬɚ ɩɪɢɤɥɚɞɧɵɯ 
ɩɪɨɝɪɚɦɦ AspenTech Hysys ɩɨɤɚɡɚɥ, ɱɬɨ ɭɫɬɚɧɨɜɤɚ ɰɢɤɥɨɧɚ ɞɥɹ ɨɱɢɫɬɤɢ 
ɨɬɯɨɞɹɳɢɯ ɩɚɪɨɝɚɡɨɜɵɯ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ c ɫɨɞɟɪɠɚɧɢɟɦ ɤɨɤɫɨɜɨɣ 
ɦɟɥɨɱɢ ɞɨ 1% ɦɚɫɫ. ɩɨɡɜɨɥɢɬ ɨɬɞɟɥɢɬɶ 41,89 ɤɝ ɱɚɫɬɢɰ ɜ ɱɚɫ ɩɪɢ ɄɉȾ 
ɰɢɤɥɨɧɚ 96,24 %. 
 
4. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɡɚɦɟɞɥɟɧɧɨɝɨ 
ɤɨɤɫɨɜɚɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɚɧɨɜɤɚ 
ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «Ⱥ», ɩɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ 
ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «ȼ-1ɚ». 
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                ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ: 
 
1   Ɇ.ȼ. Ʉɪɟɬɢɧɢɧ.  Ɇɟɯɚɧɨɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
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